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Introduction 

Harry  Grubert 


>  j 

s^l'he  papers  in  (his  session  ate  i\ui  examples  of  a  series 
of  industry  studies  (>\  the  iiuicaii  of  International  l  abot 
Affairs  In  addition  to  these  two,  studies  have  been 
completed  on  oil.  footwear  and  sugar,  and  are  n  xdet- 
way  on  chemicals  and  electronics,  I.icho!  these  studies 
takes  a  close  look  at  the  special  tealuies  of  a  particular 
industry  in  contrast  to  some  of  the  more  broad  ranging 
projects  reported  in  other  sessions.  § 

The  steel  ptoject  reported  by  Mr  Jondlpw  ft>r  the 
Public  Research  Institute  was  the  first  major  industty 
study  undertaken  by  the  Bureau  of  International  l  abot 
Affairs  (II  AB).  It  was  intended  as  a  prototype  lot  the 
series  in  the  sense  that  its  components  would  tend  to  he 
found  in  the  other  industry  studies.  These  industry 
study  elements  ate  { I  Ian  analysis  of  the  responsiveness 
of  impoit  demand  to  relative  puce''.  (?)  the  determi¬ 
nant  of  domestic  and  foicign  puces;  ('» the  iclaiioiiship 
between  changes  in  domestic  output  and  employ  mem; 
and  (4)  the  estimation  of  losses  in  lifetime  earnings 
incurred  by  displaced  wot  kers  in  the  industry.  This  last 
area,  earnings  losses,  is  one  in  which  II. AB  research 
has  pioneered.  It  is  reported  on  mote  fully  in  the  paper 
by  I  amis  Jacobson  in  the  session  on  labor  adjustment 
Although  each  of  the  industty  studies  tends  to  have 
similar  components,  the  paper  by  line  Todcr  on  au¬ 
tomobiles  demonstrates  that  every  industry  lias  special 
features  which  necessitate  differences  in  the  analvsis. 
In  automobiles,  the  differences  m  characteristics 
among  makes  of  cars  and  the  differing  tastes  of  con¬ 
sumers  for  these  characteristics  cicutc  special  prob¬ 
lems.  A  time  senes  analysis  relating  imports  to  the 
relative  pi  ices  of  impoitcd  and  domestic  caf>  »s  not 
entirely  adequate.  It  is  not  enough  to  adjust  puce  indi¬ 
ces  for  the  changing  characteristics  of  cars  using  so 
called  hedonic  methods  which  make  adjustments  for 
differences  in  characteristics,  f  or  not  only  will  demand 
for  imports  depend  on  i dative  prices,  holding  quality 
constant,  but  also  on  how  many  makes  of  patticiilar 
types  of  cars  are  available.  I'oi  example,  there  may  be  a 
switch  todomesticsif  US.  producers  start  to  make  cars 
that  arc  closet  to  foteten  automobiles  in  terms  of  size 
and  performance.  Because  of  the  need  to  enrich  the 
demand  analysis,  the  automobile  protect  developed  the 
hedonic  shaie  model  described  bv  Mr  toder. 

In  part  because  of  the  v.mclv  “I  consumer  tastes, 
economies  of  scale  seem  to  be  signifuanl  in  the  au¬ 
tomobile  industry  Ihe  study  thcielote  found  it  neces¬ 
sary  to  make  a  close  examination  of  the  minimum  effi¬ 
cient  scale  for  automobile  plants  This  information  in 
turn,  becomes  important  in  predicting  wh.it  kinds  of 


cars  will  be  pMKhic«‘d  m  various  locations  l  or  exam¬ 
ple.  Mi  lodci  suggests  that  as  the  m.ukei  for  (let man 
and  Japanese  small  c.hs  expands  in  the  I'mted  States. 
Japanese  and  (ieinun  pioduccrs  max  well  find  it  effi 
cient  to  establish  plants  m  this  counti  v .  a  dev  elopment 
that,  ot  course,  has  already  started 

Returning  to  demand  lor  a  moment.  I  do  not  wish  to 
imply  that  the  analy  ms  of  demand  for  steel  is  purlieu 
laily  straightforward  Indeed  the  apparent  uniloimitv  in 
quality  between  toicign  and  domestic  'eel  raises  a 
question  o(  its  own  W  hy  do  foreign  amt  domestic  steel 
sell  at  ilitfeient  prices  at  any  time,  and  Imlhei.  whs 
does  the  price  diileuntial  change  substantially .  as  it 
does,  ovci  time?  Mi  Jomlrow  has  examined  this  pi  oh 
lent  in  a  follow  up  study  that  is  just  being  c  ompleted  and 
found  that  foietgn  and  domestic  steel  ate  not  really 
identical  products  bom  the  purchaser's  point  ol  view 
foreign  steel  lakes  much  longot  to  get  delivered  after 
being  ordered,  and  the  delivery  lag  is  mote  variable. 
Mot  cover .  (he  buyer  who  depends  on  foreign  steel  will 
e.vpenence  greater  \  inability  in  price.  These  factors 
mcicasc  inventory  and  other  costs  which  means  that 
manv  customeis  will  be  willing  to  pay  a  substantial 
picmmm  foi  domestic  steel 

It  may  be  useful  for  me  to  point  to  a  few  similarities 
and  contrasts  m  the  auto  and  steel  study  results  Both 
find  that  the  price  clast u  it>  of  the  demand  lot  imports  is 
« datively  low  in  the  shot!  run.  but  seems  to  be  very 
huge  m  the  long  tun.  On  the  other  hand,  domestic  price 
setting  behavioi  in  the  auto  and  steel  industnes  seems 
to  ditler.  It  is  estimated  that  domestic  steel  prices  are 
unaffected  bv  changes  in  import  puces,  but  that  domes¬ 
tic  automobile  prices  respond  to  import  competition 
significantly  Ihe  automobile  study  did  not  investigate 
the  foi  mation  of  lotcign  prices,  but  (he  steel  results  are 
of  nun esi.  Mi  Jomliow  finds  that  import  puces  are 
highly  responsive  to  capacity  utilization  abtoad,  in  con- 
tiast  to  domestic  steel  puces  which  appeal  unaffected 
by  demand  conditions,  a  conti ast  which  Professor 
Uouihakkei  specially  m»tes  m  his  comment. 

*-1n  conclusion.  I  would  like  to  emphasize  the  fact  that 
the  objective  of  these  studies  is  to  tmpiove  the  evalua¬ 
tion  of  trade  policy.  When  changes  m  Hade  burners 
are  considered,  it  is  critically  important  to  know  how 
domestic  demand  responds  to  import  costs,  how  em¬ 
ployment  will  be  attested  and  wh.it  will  be  the  impact 
of  the  laboi  maiket  experience  of  wotkcis  in  the  in 
dustiv  ‘I  lie  two  irulusiiv  studies  piesented  here  arc 
an  attenipt  to  expand  the  amount  ot  available  infor¬ 
mation  on  these  questions 
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Effects  of  Trade  Restrictions 
On  Imports  of  Steel 

James  M.  Jondrow* 


Introduction  and  Summary  of  Results 

In  analyzing  the  relative  merits  of  free  and  restricted 
trade,  economists  have  icndeJ  to  concentrate  on  the  net 
long-run  effects:  whether  the  long-run  gain;  to  one 
group  exceed  the  losses  to  others  t  his  paper  uses  an 
econometric  model  to  estimate  the  short-term  gains  and 
losses  to  particular  groups  from  free  trade  in  the  steel 
industry.  Because  there  has  not  been  free  trade,  we 
studied  what  would  have  happened  had  there  been  free 
trade  in  the  period  1969-73. 

During  1969-73,  there  were  two  trade  barriers.  One, 
a  tariff  of  about  7  percent,  had  existed  for  a  long  lime, 
but  was  declining  because  of  the  Kennedy  Round 
agreements.  The  other,  a  voluntary  quota  starting  in 
1969,  had  been  accepted  by  Japan  and  the  European 
Common  Market,  the  major  steel  exporting  countries. 

One  central  finding  of  the  study  is  that  removal  of 
import  barriers  would  not  have  led  to  a  sudden  shrink¬ 
age  of  the  domestic  industry.  Import  penetration  would 
have  built  gradually.  In  the  first  year  of  our  period  of 
study,  imports  would  have  displaced  less  than  2  percent 
of  domestic  shipments.  This  percentage  displacement 
would  have  increased  gradually  to  about  8  percent  four 
years  later. 

Employment  would  have  been  reduced  more  than 
proportionately  to  output  because  the  oldest,  most 
labor-intensive  equipment  would  have  been  most  af¬ 
fected.  The  employment  reduction  would  have  been 
gradual,  and  would  have  come  about,  in  part,  by  attri¬ 
tion.  Still,  there  would  have  been  some  layoffs.  We 
estimate  that  removal  of  trade  burners  would  have  in¬ 
duced  annual  layoffs  in  the  first  years,  averaging  to 
roughly  3  percent  of  the  labor  force  On  the  average, 
each  displaced  worker  would  have  lost  in  lifetime  earn¬ 
ings  an  estimated  $6  thousand  (in  I960  dollars). 

There  would  have  been  losses  to  the  steel  industry.  In 
the  year  of  greatest  effect,  losses  to  industry  would 
have  amounted  to  about  3  percent  of  gross  revenue  and 


•This  paper  is  based  on  ‘Removing  Revlncltons  on  Impons  of 
Steel,"  II. AB  73-K  by  J-imcs  Jondrow  ( tipene  IV-vtre.  louts 
Jacobson.  Arnold  Kutr.  and  I)jvk1  l>  Neill.  Public  Rcseaish  Insli 
lute.  Center  for  Naval  Analyses.  |V7S 


would  have  approximately  eliminated  net  income  in 
that  year. 

Removal  of  import  harriers  would  have  generated 
gains  to  purchasers  of  imported  steel.  These  gains,  in 
the  form  of  lower  prices,  would  have  accrued  both  to 
industries  using  steel  and  to  consumers  of  steel-using 
products.  We  estimate  that  these  gains  would  have 
more  than  oll'set  the  total  losses  to  steel  workers  and  the 
domestic  industry. 


The  Historical  Context 

Before  1958,  imports  were  not  much  of  a  challenge. 
Then  in  the  late  1950s.  the  import  price  dropped  sharply 
from  well  above  the  domestic  price  to  about  1 5  percent 
below.  The  import  price  remained  10  percent  to  20 
percent  below  the  domestic  price  during  most  of  the 
next  ten  years,  whereas  the  import  share  grew  from  less 
than  2  percent  to  almost  17  percent  in  1968 

Several  reasons  have  been  offered  for  the  weakening 
of  the  domestic  steel  industry's  competitive  position. 
The  “over-valuation"  of  the  dollar  has  been  suggested 
by  Floyd  [8 1  as  a  cause  for  the  U  S.  trade  deficit  in 
general  and  by  Thompson  |  15.  p  87)  as  a  cause  of 
growth  in  steel  imports. 

in  addition.  American  comparative  advantage  may 
have  been  shifting  away  from  steel  The  steel  industry 
in  the  United  States,  relying  on  relatively  old  plants, 
had  lost  some  of  its  technical  superiority  over  foreign 
producers.  Evidence  for  this  position  offered  by  Dir- 
lam  and  Adams  |2)  is  the  slower  U  S  adoption  of  the 
basic  oxygen  furnace.  In  addition,  foreign  steel  indus¬ 
tries  had  begun  to  recover  from  World  War  II  Thorn 
(Ml  suggests  that  the  U  S  industry  also  faced  much 
higher  wage  costs  than  their  foreign  competitors. 

A  source  of  import  penetration  not  related  to  com 
paiativc  advantage  is  the  existence  of  “excess"  capac¬ 
ity  in  foreign  countries!  |5,  pp.  |7  27)  Another  is  the 
policy  of  the  domestic  steel  industry  to  hold  prices 
constant  in  the  face  of  import  competition  |l.  pp 
627-29)  Indeed,  when  imports  precipitated  a  tempo¬ 
rary  price  war  in  1968,  the  press  commented  that  price 
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cutting  was  a  tactic  domestic  firms  had  long  avoided 
U6j. 

Finally.  American  labor  disputes  encouraged  im¬ 
ports.  The  first  major  inflow  of  impoi is  coincided  with 
the  record  1 16-day  steel  strike  in  I9>9  To  replace  lost 
domestic  shipments,  purchasers  turned  to  imports, 
more  than  doubling  import  tonnage  After  the  stnke. 
the  import  share  did  not  return  to  its  pie-strike  level, 
perhaps  because  American  purchasers  had  gamed 
familiarity  with  imports. 

Throughout  the  sixites.  the  persistent  import  price 
advantage  led  to  a  stead)  increase  in  the  import  share 
but,  in  addition,  import  penetration  always  increased 
when  a  strike  was  threatened. 

By  1968.  the  import  share  had  touched  a  peak  of 
almost  17  percent.  Though  part  of  this  w  as  due  to  hedg¬ 
ing  before  a  possible  strike,  it  still  geneiated  concern  in 
Congress.  To  head  off  a  possible  mandatory  quota,  the 
major  exporting  countries  agreed  to  the  voluntary 
quota. 

The  quota  covered  the  five  years  l%9  73.  Since 
import  penetration  was  still  increasing  when  the  quota 
was  instituted,  a  stable  equilibrium  had  not  been 
reached.  The  effect  of  the  quota  was  to  limit  further 
import  penetration. 

The  quota  was  not  the  only  factor  limiting  imports  in 
this  penod.  Higher  world  demand  (especially  in  I9f>9 
and  1973).  increasing  foreign  labor  costs,  and  dollar 
devaluations  all  would  have  pluved  a  part  if  the  quota 
had  not  been  in  effect.  In  the  final  year  of  the  quota. 
1973.  those  factors  created  such  a  high  import  price  that 
the  quota  was  not  binding 

There  have  been  violent  cyclical  swings  During  late 
1973  and  1974.  there  was  an  extreme  woildwide  short 
age  in  steel,  resulting  in  import  prices  far  above  the 
domestic  price  Then,  in  197'.  world  demand  fell  sharp¬ 
ly  and  the  import  puce  fell  below  the  domestic  I  he 
fall  hi  U  S  demand  was  accentuated  by  consumer  in¬ 
ventory  rundown  and  the  lesultmg  drop  in  domestic 
null  shipments  was  unprecedented  in  the  postwar 
period.  As  world  markets  recovered  in  earlv  I9"7>.  the 
import  price  approached  the  domestic  price,  but  since 
then,  the  import  price  has  again  fallen  below  the  domes 
tic. 

One  of  the  most  striking  facts  about  the  steel  indus¬ 
try's  long  period  of  vulnerability  is  that  import  pencil. i 
lion  was  so  slow  Although  the  penetration  wav  umr 
lenting.  imports  never  threatened  to  take  over  the  mar¬ 
ket. 

An  Overview  of  Methods  Used  to  Estimate 
The  Effect  of  Free  Trade 

Our  estimate  of  the  effect  of  removing  the  tariff  and 


quota  begins  with  an  analysis  of  competition  between 
imported  and  domestic  steel  Statistical  relations  are 
estimated  which  icpicsent  the  behavior  of  participants 
m  the  steel  market,  domestic  steel  purchasers,  domes¬ 
tic  Mipplicrs.  and  lorcicn  supplier  s  l  hose  relations  aic 
used  to  estimate  the  hvpothetic.il  etlccl  of  removing 
leMnciions  on  steel  imports  in  19h9  ,md  leaving  them 
off  through  1 97  V  I  he  effects  are  summaii/ed  as  differ¬ 
ences  due  to  tree  trade  m  domestic  shipments,  prices, 
import  shipments,  and  import  prices. 

The  estimated  effect  on  domestic  shipments  is  then 
used  to  estimate  employment  and  earnings,  and  to  esti¬ 
mate  the  effect  fin  the  welfare  of  paiticular  groups 

The  next  section  describes  some  ot  the  data  used  for 
estimation  I  his  is  followed  by  a  moic  detailed  descrip¬ 
tion  of  the  methodology  and  results. 

The  Data  Used  for  the  Study 

Much  of  the  data  used  in  this  study  was  taken  from 
Mandat d  soim.es.  Tor  example,  tonnage  figures  for  im¬ 
ports  and  domestic  shipments  were  available  Irom  the 
American  Iron  and  Steel  Institute  Annual  Stammal 
Report.  These  series  aie  reprinted  in  the  Commerce 
JVpai intent's  .Surrey  <>/  Current  flnsmew.  Some  im 
portant  data  were  not  av  .ulable  from  government  statis¬ 
tical  series;  as  a  result,  we  found  it  useful  to  go  to  basic 
sources. 

l  or  example,  there  is  no  U  S.  government  price 
index  for  imported  steel  Perhaps  the  close*!  measure  is 
the  unit  value  of  imported  steel,  the  customs  value 
divided  bv  import  tonnage  This  iv  not  very  accurate, 
however,  since  a  shill  hom  lower  to  higher  valued  steel 
will  inciease  the  unit  value,  even  if  the  actual  price  is 
unchanged  In  addition,  the  valuation  tot  a  given  item 
can  be  deter  mined  in  a  number  of  wav  s  anil  "frequently 
does  not  icfiect  the  actual  transaction  v  aloe"  1 1 1 .  p  1 1, 

l«>  construct  an  import  price  index,  we  used  trade 
press  quotations  of  exporl  prices  for  Japan  and  the 
l  ommon  Maiket  These  prices  arc  published  for  par¬ 
ticular  types  of  steel  in  the  British  trade  tournal.  Ihe 
M'  tiil  Ruilt  iin  I  he  individual  puces  were  weighted 
and  aggregated  into  a  single  index  ot  the  foreign  dollar 
ex  poll  pi  k  c 

U>  this  expot t  puce,  v*  r  added  transpoit  and  tariff 
xosts  to  appioximafe  the  I  S  l.mdedpitce  Ihclians- 
por f  v os 1 1 rule x  w  ,im  nnstnu  led  from  data  in r  hartenne 
Ann  util  [ '  ]  I  he  peu  c  nt  are  tar  it  1  w  .is  lortsti  m  ted  as  a 
fixed  weighted  average  >•!  numerous  individual  l.uifts 

V'  v  also  needed  basu  data  to  1«»i  m  an  index  ot  toi  eign 
materials  cost  Sin.  h  all  index  was  re.uldv  availablelor 
Japan .  sun  e  the  l.ip  sr:e •  e  ever nmrni  publishes  a  set  ot 
input  output  pi  ne  indites  tt»i  v arums  unlusti ies.  but  for 


I'uropc.  it  was  necessary  to  create  an  index  of  steel 
mpcM  costs  from  price  indices  for  separate  factors, 
ilicrman  factor  prices  were  used  to  represent  European 
costs.; 

A  More  Detailed  Description  of  Methods 
Used  to  Estimate  the  Effect  of  Free  Trade 
on  Prices  and  Output 

The  economic  model  of  the  steel  market  used  to  esti¬ 
mate  the  impact  of  free  trade  has  four  behavioral  equa¬ 
tions.  The  first  two  describe  demand:  the  substitution 
between  imported  and  domestic  steel  and  the  substitu¬ 
tion  between  steel  and  other  products.  The  remaining 
two  behavioral  equations  describe  supply :  pi  ice  setting 
behavior  by  producers  of  domestic  and  imported  steel. 
The  model  is  completed  with  several  identities. 

The  following  sections  give  a  gencial  description  of 
the  equations  and  results.  The  equations  themselves  are 
presented  in  Appendix  A. 

Substitution  between  imported  and  domestic  steel. 
The  first  equation  describes  the  choice  between  domes¬ 
tic  and  imported  steel.  The  variable  to  be  explained  is 
the  ratio  of  imports  to  domestic  shipments. 

An  important  determinant  is  the  import-domestic 
price  ratio,  an  index  of  landed  import  price  divided  by 
an  index  of  the  domestic  steel  price  (represented  by  the 
BLS  price  index  for  steel  mill  products).  It  is  estimated 
that,  if  trade  restrictions  increase  the  relative  import 
price  by  I  percent,  the  dependent  variable  will  fall  by  I 
percent  during  the  first  year.  This  effect  is  statistically 
significant:  its  level  is  almost  eight  limes  its  standard 
error. 

The  relative  price  variable  measures  only  the  short- 
run  elTect  of  prices.  To  represent  the  lagged  effect  of 
prices  and  other  variables,  we  include  several  lagged 
values  of  the  dependent  variable,  which  allows  the  ct- 
fect  of  a  persisting  price  change  to  cumulate. 

Table  I  illustrates  the  cumulative  effect  of  a  I  percent 
drop  in  import  price. 


Table  1 

Cumulative  Effect  of  a  1  Percent  Fall  In  the  Price 
of  Imported  Steel  on  the  Ratio  ot  Imports  to 

Domestic  Shipments 

Percent  Change 

in  the  Katio 

Firs!  year 

10 

Second  year 

1.5 

Third  year 

1.9 

Fourth  year 

2.3 

Fong-run  effect 

5  9 

Another  important  determinant  of  the  import- 
domestic  quantity  ratio  is  the  expectation  of  a  strike. 
When  a  strike  is  expected,  consumers  often  turn  to 
imported  steel  because  of  limitations  on  domestic 
capacity  and  because  deliveries  dunng  a  strike  can  be 
guaranteed  only  by  import  suppliers.  The  estimated 
equation  indicated  that  a  period  of  hedging  against  a 
strike,  such  as  the  one  in  I9<>X.  would  increase  the  de¬ 
pendent  variable  by  about  3  percent. 

Substitution  between  steel  and  other  products.  In 
addition  to  encouraging  substitution  into  imports  from 
domestic  steel,  ficc  trade  also  encourages  substitution 
into  steel  from  other  products.  The  second  equation 
describes  the  degree  of  substitution  into  steel,  estimat¬ 
ing  how  consumption  of  steel  changes  when  the  price  of 
steel  falls. 

The  dependent  variable  in  this  equation  is  a  measure 
of  the  total  amount  of  steel,  domestic  and  imported.  The 
measure  is  not  the  sum  of  the  two  types  of  steel,  hut  a 
slightly  more  complex  magnitude  based  on  the  assump¬ 
tion  that  the  two  are  imperfect  substitutes  with  a  con¬ 
stant  elasticity  of  substitution. 

This  dependent  variable  turns  out  to  have  only  a 
limited  sensitivity  to  the  price  of  steel  as  a  whole.  A  I 
percent  drop  in  the  price  of  steel,  relative  to  the  price  of 
steel-using  output,  leads  to  a  0.9  percent  rise  in  steel 
shipments.  I:ven  if  free  trade  loweis  the  price  of  steel, 
steel  consumption  will  not  increase  much. 

Other  determinants  of  steel  demand  arc  output  in 
steel-using  industries  and  lagged  steel  shipments.  Out¬ 
put  has  a  powerful  effect,  indicating  lhal  steel  is  a  highly 
cyclical  industry,  l  agged  steel  shipments  have  a  nega¬ 
tive  effect.  This  probably  indicates  inventory  adjust¬ 
ments.  A  high  value  of  last  year's  shipments,  holding 
constant  this  year  s  desired  consumption,  means  that 
inventories  will  need  to  be  reduced  this  year,  reducing 
this  year's  shipments. 

Inventory  adjustment  seems  to  have  been  partially 
responsible  for  the  precipitous  drop  in  steel  shipments 
in  early  1975.  Inventories  built  by  purchasers  trying  to 
protect  themselves  against  the  shortage  in  late  1973  and 
1974  and  the  expected  1974  coal  strike  were  liquidated 
in  early  1975  as  demand  dropped 

The  remaining  determinant  ol  steel  demand  is  a  sim¬ 
ple  lime  trend  with  a  negative  cllcct  of  about  I  X  percent 
a  year.  The  trend  may  represent  the  discovery  of  new 
applications  for  competing  materials  such  as  plastics, 
cement,  and  aluminum. 

I  lie  supple  pru  cot  domesn,  steel  1  he  satiable  to  be 
explained  is  the  Bl  S  Wholesale  Price  Index  lor  steel 
mill  products  Imports  could  affect  the  domestic  pnee 
by  creating  slack  in  the  demand  for  domestic  steel 
However,  we  did  not  lind  that  capacity  utili/.ition  was 
an  important  de  terminant  of  price,  which  suggests  that 


domestic  price  will  not  fall  sharply  to  limit  import  pene¬ 
tration.  This  result  does  not  seem  to  stem  from  inaccu¬ 
racies  in  the  price  measure.  The  one  major  study  di¬ 
rected  toward  measuring  the  extent  of  discounting 
found  it  unimportant  for  steel  I  13.  pp  72  74)  Vari¬ 
ables  that  did  seem  to  affect  price  were  input  costs  and 
the  price  in  the  previous  year 

The  supply  price  of  foreign  exports.  This  equation 
explains  an  index  of  Ihe  foreign  export  price.  The  major 
issue  is  whether  this  export  price  is  affected  by  U  S. 
import  demand.  If  so,  then  trade  restrictions  will  tend  to 
lower  the  foreign  export  price. 

U.S.  demand  can  affect  the  export  price  cither  as  part 
of  world  demand  or  through  some  independent 
mechanism.  The  empirical  analysis  suggests  that  our 
demand  is  important  only  as  part  of  world  demand,  not 
independently.  Entering  our  demand  as  a  determinant 
of  foreign  export  price  did  not  yield  successful  results. 
Since  our  import  demand  is  only  a  small  part  of  world 
demand,  the  export  price  does  not  depend  importantly 
on  U.S.  import  demand.  Hence,  foreigners  arc  unlikely 
to  bear  a  large  fraction  of  any  burden  imposed  by  trade 
restrictions. 

Though  our  import  demand  docs  not  influence  the 
foreign  export  price .  world  demand  does  We  estimated 
that  a  10  percent  increase  in  world  capacity  utilization 
raised  foreign  export  prices  by  almost  20  percent. 
Foreign  materials  prices  and  technical  change  also  in¬ 
fluenced  the  foreign  export  price. 

The  effect  of  the  quota  was  measured  within  the 
import  price  equation.  The  presence  of  the  quota  was 
measured  by  dummy  variables  for  the  quota  years  |%9 
to  1972.  A  quota  variable  was  not  included  for  1973. 
since  the  quota  was  nonbinding  in  that  year. 

The  coefficients  on  the  quota  variables  are  estimates 
of  the  tariff  equivalent  of  the  quota,  i.e..  the  tariff  that 
would  restrict  imports  the  same  amount.  This  tariff 
equivalent  ranges  from  19  to  28  percent  depending  on 
the  year;  Ihe  same  order  of  magnitude  as  those  reported 
by  Floyd(  7.  p.  1331  His  estimate  is  based  on  compari¬ 
sons  of  prices  of  Japanese  steel  in  Canada  and  the 
United  States. 

In  interpreting  the  estimated  tariff  equivalent,  we 
note  that  the  dependent  variable  is  a  posted  world  ex¬ 
port  price,  not  necessarily  specific  to  U.S.  purchasers. 
Foreign  producers  with  rights  to  sell  under  the  U.S 
quota  receive  a  monopoly  rent,  creating  a  difference 
between  the  world  export  price  and  the  price  to  the 
United  States.  The  question  is.  Which  price  is  mea¬ 
sured  by  posted  prices  during  the  quota  period  ’ 

Wc  answered  this  question  empirically.  We  entered 
the  quota  variables  in  both  the  export  price  relation  (as 
discussed  in  this  scctionl  and  in  the  import-domestic 
substitution  relation.  If  the  quota  rent  is  included  in 


posted  prices,  the  quota  variables  should  he  significant 
in  the  export  price  equation.  If  the  quota  rent  is  not 
included,  the  quota  variables  should  be  significant  in¬ 
stead  in  the  import  demand  equation.  That  is.  actual 
import  prices  to  the  United  States  will  be  underesti¬ 
mated  by  posted  prices  during  the  quota  period  and  the 
quota  variables  will  pick  up  this  underestimation.  Thus, 
they  will  be  significant  determinants  of  the  ratio  of 
imports  to  domestic  tonnage  in  the  import  demand 
curve. 

The  results  indicated  that  the  rent  attributable  to  the 
U.S.  quota  was  included  in  the  posted  price  during  the 


Table  2 


The  Estimated  Effect  of  Import  Restrictions 
1969-73 


(I) 

(2) 

(3) 

(4) 

Effect  of 

Trade 

Predicted 

Restrictions 

Predicted 

without 

as  a 

with  Trade 

Trade 

Percent  of 

V  ear 

Actual 

Restrictions 

Restrictions 

Column  (2» 

Imports  of  Steel 

Mill  Products 

(in  thousands  of  net  tons) 

1969 

14.034 

13.600 

16.900 

-25 

1970 

13.364 

12.000 

16.100 

-34 

1971 

IK.  304 

16.800 

26.000 

-54 

1972 

17.681 

17.300 

27,500 

-58 

1973 

15.152 

1 4 .600 

21.R00 

-48 

Domestic 

Shipments  of  Steel  Mill  Products 

(in  thousands  of  net  tons) 

1969 

93.877 

98.600 

97.100 

15 

|970 

90.798 

90.770 

87.900 

3.1 

|97t 

87.038 

87.800 

81.800 

6  8 

1972 

91.805 

95.400 

87.700 

8  1 

1973 

111,430 

1 1 1.000 

103.163 

6  8 

Import  Price 

(index  base  1967) 

1969 

1.27 

1  3.3 

1  04 

21 

|970 

1  36 

1.38 

1.10 

20 

1971 

115 

t  15 

0  86 

26 

1972 

1  29 

1.27 

1.0.3 

19 

1973 

2.09 

1  98 

1.87 

5 

Import  Share 

1969 

0  14 

0  13 

0.16 

-23 

1970 

0  14 

0  13 

0.17 

-33 

1971 

0.18 

0.17 

0  25 

-50 

1972 

0  17 

0  16 

0.25 

-55 

1973 

0.12 

0  12 

0  18 

-49 

Capacity  Utilization 

1969 

0  93 

0  97 

0  96 

15 

(970 

0  86 

0  86 

0  83 

3  1 

|97l 

0  78 

0.79 

0  74 

6  8 

1972 

0.87 

0  90 

0  8.3 

8  1 

1973 

0  98 

0  97 

0  90 

6  8 
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quota  period  and  other  purchasers  received  discounts 
liom  this.  This  result  is  consistent  with  the  fact  that 
quoted  prices  usually  refer  to  the  maximum  price  where 
different  purchasers  pay  different  prices.  Note  that  it  is 
also  consistent  with  the  foreign  exporters  receiving  the 
quota  rent. 

Identities.  The  behavioral  relations  discussed  above 
are  supplemented  with  several  identities.  One  shows 
the  exchange  rate  conversion  between  the  export  price 
in  foreign  currency  and  the  export  price  in  dollars. 
Another  adds  transport  costs  and  the  tariff  to  the 
foreign  dollar  export  price  to  form  the  landed  import 
price,  the  price  used  to  estimate  substitution  between 
imported  and  domestic  steel. 

The  Impact  of  Free  Trade 

The  model  outlined  above  was  used  to  estimate  how 
free  trade  would  affect  the  U.S.  steel  market  between 
1969  and  1973.  As  shown  in  Table  2.  we  estimate  that 
imports  would  have  been  much  higher  had  trade  bar¬ 
riers  not  existed.  Import  tonnage  would  have  grown  to 
an  estimated  peak  of  27.3  million  tons  in  1972  compared 
with  the  17.3  million  tons  actually  imported. 


The  effect  of  trade  restrictions  was  to  limit  the  import 
share  to  about  the  prequota  level  (see  Figure  I).  The 
restrictive  effects  of  the  tariff  and  quota  increased  over 
time;  they  are  estimated  to  have  reduced  imports  by  25 
percent  in  the  first  year  and  by  almost  60  percent  in 
1972,  the  year  of  the  peak  effect. 

Trade  restrictions  had  a  major  impact  on  import  price, 
as  much  as  25  percent  in  some  years;  yet  imports  are  a 
small  fraction  of  U.S.  consumption,  so  a  substantial 
restriction  of  imports  still  does  not  translate  into  a  large 
percentage  increase  in  domestic  shipments.  In  fact,  we 
estimate  that  the  largest  increase  in  domestic  shipments 
due  to  the  tariff  and  quota  was  8  percent.  Had  there 
been  no  trade  restrictions,  the  mam  effect  of  import 
penetration  would  have  been  to  accentuate  the  cyclical 
downturn  in  domestic  steel  shipments  in  1970-72:  1970 
would  have  remained  a  mediocre  year;  197 1  would  have 
become  a  very  weak  year;  and  1972  would  have  been  a 
mediocre  rather  than  a  good  year. 

The  effect  on  employment.  Still  to  be  determined  is 
how  the  output  changes  described  above  would  affect 
employment,  and  the  welfare  of  specific  groups.  To 
convert  output  changes  to  employment  changes,  we 
used  the  work  of  Arnold  Katz  of  the  University  of 
Pittsburgh.  Katz’s  research  describes  the  way  in  which 


Import 

share 


Figure  1 

The  Share  of  Import*  In  Apparent  Conaumptlon  —  Actual, 
Predicted  with  Free  Trade,  and  Predicted  with  Trade 
Reatrlctlona 
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labor  requirement  depend  on  ihe  ape  of  (he  capital 
stock  III).  Older  plants  lend  to  he  more  labor  intensive 
than  the  industry's  average  plant,  and  hence  have 
higher  variable  costs.  These  are  the  plants  most  likely 
affected  by  the  trade,  hence  employ  mem  losses  are 
more  than  proportional  to  output  changes  Indeed. 
Katz  has  estimated  that  the  older,  marginal  plants  arc 
about  twice  as  labor  intensive  as  the  industry  average, 
so  that  a  permanent  I  percent  drop  in  output  leads  to  a  2 
percent  drop  in  permanent  employment. 

The  permanent  employ  mem  effect  of  output  changes 
is  delayed  by  labor  honidmg.  which  explains  why 
employment  varies  loss  ih.in  output  over  the  cycle.  A 
business  will  generally  not  know  whether  an  observed 
drop  in  demand  is  petmanent  If  it  is  judged  to  be 
temporary,  lay  ing  off  workers  may  be  costly;  some  w  ill 
find  other  work.  Increasing  output  hack  lo  "normal  " 
requires  hiring  new  workers  w  nh  attendant  search  costs 
and  training  costs.  Because  of  these  costs,  management 
tends  to  delay  some  layoffs  until  it  becomes  sure  that 
the  fall  in  demand  is  permanent.  Kat/  estimates  that,  in 
the  steel  industry,  only  50  percent  of  any  long-term 
employment  drop  is  made  in  the  first  y  ear  of  declining 
demand.  The  remaining  half  is  delayed  until  ihe  second 
year. 

We  applied  Katz's  model  to  translate  output  changes 
to  employment  changes.  First,  actual  employment  was 
assumed  to  be  desired  employment  in  the  presence  of 
trade  restrictions.  (Note,  this  implicitly  ignores  labor 
hoarding  in  the  actual  employment  figures).  Fxperi- 
ments  with  relaxing  this  assumption  tended  to  lower  the 
costs  of  free  trade  (leaving  the  gains  unchanged).  To 
derive  desired  free  trade  employment,  wc  adjusted  ac¬ 
tual  employment  by  the  estimated  percentage  effect  of 
free  trade  on  employment,  twice  the  percentage  output 
effect. 


Table  3 

Employment  Estimates  With  and  Without 

Free  Trade 

(1) 

(21 

(3) 

Effect  of 

Predicted 

Predicted 

Trade 

Employment 

Employ  ment 

Reslrivtions 

with  Trade 

with  f  ree 

as  a  Percent 

Year 

Restrictions 

Trade 

of  C'oljmn  (1) 

Employment  in  SIC  331 
(Adjusted  for  manhours) 

thousands 

of  workers 

1969 

659.8 

64)  6 

2  x 

1970 

628.4 

589  4 

6  2 

1971 

578  1 

544  5 

5  8 

1972 

584  4 

494  6 

15  4 

1973 

628  4 

518  8 

17  4 

The  desired  employment  under  free  trade  was  then 
adjusted  to  allow  labor  hoarding.  Using  Katz's  result, 
we  assumed  that  in  the  first  year  the  firm  retains  one- 
half  of  the  workers  it  intends  finally  to  lay  off.  If.  in  the 
next  year,  demand  does  not  return  to  "normal."  work¬ 
ers  hoarded  from  the  previous  year  are  laid  off.  and 
one-half  of  the  new  employment  adjustment  is  made. 
We  used  the  employ  mem  figures,  after  labor  hoarding, 
to  estimate  layoffs  with  and  without  free  trade.  In  doing 
this,  we  subtracted  an  assumed  1.5  percent  natural 
attrition. 

As  can  be  seen  from  Table  3.  the  effect  on  employ¬ 
ment  cumulates  because  of  gradual  adjustment  in 
domestic  output  and  because  of  labor  hoarding  The 
effect  on  layoffs  (Table  4)  was  much  smaller.  Only  in 
two  of  the  five  years  in  w  hich  the  quota  existed  would 
free  trade  have  increased  estimated  layoffs.  In  1970  an 
additional  3.5  percent  of  the  industry's  labor  force 
would  have  been  laid  off.  In  1971  Ihe  estimated  differ¬ 
ence  is  8.4  percent  of  the  labor  force. 

The  effect  on  welfare  of  specific  groups.  Gains  and 
losses  to  specific  groups  include: 

•  gain  to  steel  purchasers 

•  loss  to  steel  manufacturers 

•  loss  lo  steel  workers 

•  loss  of  tariff  revenue. 

The  gain  to  consumers  is  estimated  using  a  standard 
technique,  consumer's  surplus  (see  Appendix  13). 


Table  4 

Layoff  Estimates  With  and  Without  Free 
Trade 


Predicted 

Predicted 

Effect  of 

Layoffs 

Layoffs 

Free  Trade 

with  Trade 

with  f  ree 

as  a  Percent 

Year 

Restrictions 

Trade 

of  Employment 

(Layoffs  in  thousands  of 

workers) 

1969 

0 

0 

0 

1970 

21.5 

44  6 

3.5 

1971 

40  9 

36  1 

-o.or 

1972 

0 

416 

8.4 

1973 

0 

0 

0 

•Though  estimated  layoffs  are  generally  higher  under  free 
trade.  there  is  one  cucption  Hec  trade  layoffs  in  IV7{  are 
slightly  below  layoff  s  with  trade  icstrictions  This  results  from 
the  fact  that  labor  hoarding  is  taken  into  account  m  the  free 
trade  case,  but  not  in  the  actual  employment  figures  used  to 
represent  the  situation  with  ti  «le  restrictions  l  abor  houfdmg 
under  free  trade  'pre  ub  ihe  desired  employment  drop  over 
two  years,  making  the  W’l  free  Made  lav  offs  smaller  than  with 
no  trade  restrictions  Ihe  delayed  layoffs  under  free  Made 
show  up  in 
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l'hc  lo'-s  to  steel  manufacturers  is  of  two  types.  First 
there  is  the  cost  of  labor  hoarded.  We  assume  that  this 
1.,1'or  is  not  used,  so  that  the  loss  to  industry  is  the  salary 
el  the  hoarded  labor,  which  undoubtedly  overstates  the 
kiis|  to  industry  since  the  extra  labor  probably  has  some 
piodtictivity. 

There  is  also  a  further  loss  of  profits.  This  is  the  area 
above  a  competitive  supply  curve,  or  marginal  cost 
v  in  s  o.  usually  termed  producer's  surplus.  We  did  not 
observe  an  upward  sloping  supply  curve  for  steel  in  our 
empirical  work;  instead  we  found  that  the  price  is  unre¬ 
sponsive  to  market  conditions.  However.  Kat/'s  work 
on  costs  for  equipment  of  different  ages  suggests  a 
shape  for  the  marginal  cost  curve,  which  can  be  used  to 
estimate  profit  losses. 

I  osses  to  labor  were  estimated  by  comparing  the 
long-term  earnings  of  displaced  steel  workers  w  ith  the 
earnings  of  similar  workers  who  remain.  Jacobson  (  9  | 
estimates  that  the  lifetime  earnings  losses  per  steel 
worker  laid  off  arc  $6,300  in  I960  dollars.  To  get  total 
costs,  we  adjusted  this  figure  to  1969  dollars  using  the 
wholesale  price  index  (as  used  thioughout  the  paper) 
and  multiplied  it  bv  the  number  of  layoffs  induced  by 
free  trade.  Losses  of  tariff  revenue  are  estimated  as 
import  values  (at  the  foreign  port)  multiplied  by  the 
percentage  tariff.  The  estimated  gains  and  losses  to 
specific  groups  are  shown  in  Table  5. 

The  discounted  sums  shown  in  Table  5  are  present 
values  in  1969  dollars.  Gains  and  losses  for  individual 
years  are  first  deflated  to  1969  dollars  using  the 
wholesale  price  index,  then  discounted  back  to  1969. 
using  a  real  interest  rate  of  5  percent. 

As  can  be  seen  from  the  table,  gains  to  steel  consum¬ 
ers  arc  sizeable,  about  $2  X  billion.  Much  of  this  is  a 
transfer  from  other  groups  The  largest  losses  arc  not  to 
labor,  but  to  shareholders  in  the  steel  industry.  They 
lose  about  $1.1  billion  in  profits,  which  includes  about 
$0  85  billion  due  to  labor  hoarding,  l.osses  to  taxpayers 
in  tariff  revenue  are  another  $0.7  billion,  and  losses  to 
labor  arc  a  somewhat  more  modest  $0.4  billion. 

Adding  the  gains  and  losses  yields  a  net  gain  of  about 
$0  62  billion.  If  redistribution  is  thought  to  have  some 
cost,  this  net  gain  is  not  costless.  The  net  gam  necessi¬ 
tates  a  transfer  of  about  $2  2  billion,  or  over  three  times 
the  net  effect.  Part  of  this  transfer  is  from  taxpayers,  not 
a  concentrated  group.  The  transfer  from  labor  and  in¬ 
dustry  is  about  $1.5  billion,  more  than  twice  the  net 
effect. 

Though  the  adjustment  for  free  trade  requires  losses 
that  are  large  in  relation  to  the  net  gains,  the  losses  are 
not  sudden,  nor  arc  they  large  in  relation  to  industry 
revenue  or  payroll. 

In  the  worst  year  for  layoffs,  the  expected  lifetime 
earnings  loss  was  less  than  5  percent  of  payroll  The 


Table  5 

Gains  and  Losses  Due  to  Free  Trade 

Year 

Gains  to  Steel 
Purchasers 
(millions) 

1969 

$539 

1970 

610 

197) 

1048 

1972 

903 

1973 

267 

Discounted  sum 

2839 

1969 

Losses  to  Workers 
(millions) 

$  0 

1970 

170 

1971 

-36 

1972 

329 

1973 

0 

Discounted  Sum 

379 

1969 

Losses  to  Industry 
from  [^bor  Hoarding 
(millions) 

$  43 

1970 

300 

1971 

578 

1972 

73 

1973 

0 

Discounted  Sum 

864 

1969 

Losses  to  Industry 
Producer’s  Surplus 
(millions) 

$  1 

1970 

38 

1971 

141 

1972 

95 

1973 

30 

Discounted  Sum 

249 

1969 

Losses  of  Tariff 
Revenue 
(millions) 

SMI 

1970 

151 

1971 

195 

1972 

205 

1973 

189. 

Discounted  Sum 

726 

Total  Gams  Minus 

Total  l.osses 
(millions) 

$62 1 
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largest  single  year  loss  to  industry  was  modest  in  rela¬ 
tion  to  re  enue,  about  3  percent:  however,  it  would 
have  exhausted  net  income  that  year. 

Some  of  the  losses  described  above  do  not  usually 
appear  in  calculations  of  the  net  gains  from  trade.  The 
loss  to  industry  in  the  form  of  payments  for  hoarded 
labor  is  usually  not  included,  on  the  assumption  that  the 
industry  moves  immediately  to  its  new  equilibrium 
level  of  employment  One  argument  for  this  is  that  labor 
hoarding  isa  purely  cyclical  phenomenon.  On  the  other 
hand,  it  seems  unlikely  that  the  effects  of  permanent 
output  changes  can  be  distinguished  easily  from  cycli- 
cal  changes  Hence,  the  uncertainty  and  reaction  to  it 
might  be  similar. 

Also  omitted  from  the  usual  gains  and  losses  calcula¬ 
tion  is  the  loss  of  industry  profits  and  lahor  earnings. 
The  rationale  is  that  a  competitive  supply  curve  repre¬ 
sents  the  opportunity  costs  for  both  labor  and  capital 
Hence,  any  losses  they  would  suffer  are  completely 
included  in  the  steel  price  drop  they  arc  willing  to  ac¬ 
cept.  But.  it  turns  out.  this  loss  is  exactly  offset  by  again 
to  consumers  of  the  domestic  product.  The  gains  to 
consumers  of  the  domestic  product  and  the  losses  to 
capital  and  labor  cancel,  leaving  a  net  gain  only  to 
consumers  of  the  imported  product. 

We  do  not  assume  this  cancellation  for  the  steel  in¬ 
dustry  because  neither  the  steel  price  nor  wage  seems 
sensitive  to  short-run  demand  conditions.  Yet.  the  exis¬ 
tence  of  marginal  plants  alongside  much  more  modern 
ones  suggests  lhat  the  industry  has  an  upward  sloping 
marginal  cost  curve,  as  discussed  earlier. 

We  limited  our  study  to  specific  years  and  to  gains 
and  losses  to  specific  groups.  A  word  should  be  said, 
however,  about  the  welfare  effects  that  lie  outside  this 
focus.  First,  if  import  penetration  causes  an  adjustment 
in  the  exchange  rate,  or  a  downward  adjustment  in  the 
general  domestic  price  level,  our  exports  will  become 
more  competitive.  If  the  United  States  has  monopoly 
power  in  export  markets,  import  trade  restrictions  will 
help  us  exploit  this  and  shift  the  terms  of  trade  in  our 
favor.  Removing  import  restrictions  prevents  us  from 
exercising  our  monopoly  power  as  effectively  We  have 
not  taken  account  of  this 

On  the  other  hand,  the  gains  to  import  consumers  will 
extend  indefinitely  into  the  future  The  adjustment 
costs  to  industry  and  lahor.  all  the  costs  hut  the  lost 
tariff  revenue,  w  ill  die  out  as  adjustment  becomes  com¬ 
plete.  Hcncc.  limiting  the  study  to  the  first  few  years  of 
free  trade  could  lead  to  massive  underestimates  of  the 
net  gains. 


Appendix  A 

Equations  Used  to  Describe  the  Steel  Market 

The  results  in  the  text  are  based  on  an  econometric 
model.  The  model  has  four  behavioral  equations  (dis¬ 
cussed  below)  and  a  number  of  identities. 

Ha<  kerounj  on  the  Jenitiml  curves.  There  are  two 
demand  equations,  one  representing  the  substitution 
between  imported  and  domestic  steel,  the  other  repre¬ 
senting  the  demand  for  steel  as  a  whole  These  equa¬ 
tions  are  derived  from  a  CHS  production  function  for 
steel-using  commodities  v.  The  production  function  is 
assumed  lobe  of  the  following  nested  type,  as  described 
in  (4). 

v=A{Va  '/o. 

s  =  jfj q~^  +  c3m  . 

The  first  production  function  is  homogeneous  and 
depends  on  an  index  of  steel  input  s.  constructed  as  a 
CHS  function  of  m  (import  tonnage)  and  q  (domestic 
shipments  to  domestic  purchasers).  The  coefficient  or 
measures  substitutability  between  steel  and  other  in¬ 
puts.  the  elasticity  of  substitution  being  ft  =  II  +  or)  '1. 
Similarly,  the  coellicient  fi  represents  substitutabil¬ 
ity  between  imported  and  domestic  steel. 

Profit  maximization  by  firms,  taking  as  given  the 
price  of  output,  results  in  the  follow  ing  factor  demand 
equations: 


where 

pm  -  price  of  impoited  steel 
Pq  price  of  domestic  steel 
py  =  price  of  output 
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X  =  constant 
tr  Ml  +  //)  ' 

6  =(!+<*)  1 

p,  =  composite  price  for  steel,  which  can  he  cle* 
fined  by  the  relation  >/ln  /»,  i  ,„J  In  />„,  t 
(I  -vm)  J  In /<w .  where  i  is  the  import  value 
share 

v  =  output  of  steel  using  commodities. 

For  estimation,  both  ( I )  and  (?)  arc  assumed  to  hold  in 
long-run  equilibrium  Actual  estimation  employs  lagged 
values  of  left-and  light-hand  vanahles  to  allow  for 
gradual  adjustment.  Ihese  shoit-iun  forms  approach 
(I)  and  (?)  as  ad)usti|)cnl  becomes  complete 

Before  proceeding  to  estimates  of  individu.il  eqr 
lions,  it  is  necessary  to  discuss  a  gcneial  econometi .. 
issue.  The  model  includes  almost  as  many  pic-deter¬ 
mined  variables  as  observations  Hence,  two-stage 
least-squares  ts  virtually  the  same  as  ordinary  least- 
squares.  Obvious  alternatives  ate  to  use  a  subset  of  the 
predetermined  variables  or  a  set  ol  principal  compo¬ 
nents.  However,  the  first  seems  arbitiary  and  involves 
throwing  away  information.  1  he  latter  is  subject  to  the 
stale  problem.  Moreover,  the  endogenous  right-hand 
variables  turn  out  to  he  not  very  endogenous.  Hence, 
the  low  variance  of  least-squares  may  well  outweigh  its 
asymptotic  bias.  For  these  reasons,  ordinary  least- 
squares  is  used  for  estimation.  To  correct  for  filsi- 
erder  serial  correlation,  generalized  least. squares  is 
employed. 

The  substitution  rquotion.  The  substitution  equation 
(equation  (3)1  is  estimated  using  a  Jorgenson  rational  lag 
(hence  the  lagged  values  of  m  </ )  and  an  added  variable 
H  to  measure  hedging  before  a  possible  stt ike  Beloie 
each  major  negotiation,  steel  tisets  bu.ld  inventories, 
domestic  shipments  become  huge,  domestic  capacity 
often  proves  inadequate,  and  users  often  unit  to  tin 
ports.  After  the  agreement  is  reached,  domestic  ship 
mentsfall  off  suddenly .  A  measuic  of  the  hedge’s  inten¬ 
sity  is  the  ratio  of  maximum  monthly  shipments  dining 
the  year  to  average  monthly  shipments  Our  \aiiablc  II 
is  this  ratio  multiplied  by  the  estimated  length  ol  the 
hedge.  The  length  measure  is  provided  in  the  Dbg  MrW 
Import  study!  15. pp.  14V  '6|  w  ith  om  own  extensions 
for  more  recent  years. 

Equation  (3):  Substitution  Equation  —  Annual  Data 
1956-73  (t  values  in  parentheses) 


O  .l'l-I  ()  ‘I'M  In  It)  .X4^  "* 
',/  '  (-3001  (  7<Ot  \  '’■/ 


♦  0.454  In  *0  365  In  (~\ 

<(>.74)  '' ' >  ,  (3.31,  : 

♦  0.113  In  +  0.037  //. 

(1.56)  1  (7.61) 

/?J  (on  (lansfniinc-d  data)  =  0.98 
/V  =  18 
d  f.  =  I? 

DAV  =  |  .79 
p  =  0  543. 

where 

m  -  tonnage  imports  of  steel  mill  products 
i/  -  domestic  tonnage  shipments  of  steel  mill 
products  to  domestic  users 
P„,  =  index  (base  1967)  of  the  dollar  price  of  im¬ 
ports  including  tariff  and  transport.  II  is  con¬ 
structed  from  export  quotations  for  the  com¬ 
mon  market  and  Japan.  These  export  quota¬ 
tions  were  used  to  form  a  fixed  weight 
measure  of  the  dollar  export  price.  To  this 
wc  added  a  measure  of  tariff  and  transport 
costs.  The  former  was  based  on  a  fixed 
weight  average  of  U  S.  steel  tariffs.  The  lat¬ 
ter  was  based  on  an  index  of  tramp  steamer 
rates  published  in  |5|.  The  dollar  import 
piicc.  thus  formed,  was  then  expressed  as 
an  index,  base  1967  In  estimation,  the  index 
is  multiplied  hy  0.84.  since  in  1967  the  median 
import  price  was  about  16  percent  below 
the  domestic  1 15.  pp  409  10) 
p  -domestic  price  as  measured  hy  the  BLS 
w  holesale  price  index  for  steel  mill  products 
II  -  measuic  of  temporary  hedge  demand 

This  regression  suggests  that  imported  and  domestic 
steel  .itc  t.mly  substitutable,  even  m  the  short  run.  The 
elasticity  of  substitution  alter  one  year  is  about  unity. 
I  he  long  i mi  elasticity  of  substitution  is  much  higher, 
about  6.  since  only  17  percent  of  the  adjustment  takes 
place  in  the  lust  yeat. 

Vie  Jr rnii nil  lor  \trrl  > is  1 1  it/io/e.  The  demand  for 
steel  as  a  whole  expresses  the  steel  input  index  v  as  a 
function  of  the  steel  puce  index  p,,  the  price  of  output 
pv.  and  output  in  steel  using  commodities  v.  The  vari¬ 
ables  s  and  p,  arc  derived  using  the  assumed  CI  S 
production  function  for  steel-using  commodities. 

The  composite  price  index  is  formed  from  the  relation 

J  In  p,  -  !■,„</  In  p,„  Ml  i„,  )</  hi  p„  . 
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where  >'<n  is  the  import  value  share.  The  resulting  mea¬ 
sure  of/',  is  expressed  as  an  index,  base  1967.  The 
variable  v  is  formed  by  (he  relation 

J  '  r,m^ 

Estimates  of  <■,.  c2.  and  j)  are  taken  from  the  steady- 
state  form  of  equation  ( I ). 

The  aggiegation  formulas  lor/>,  and  v  are  both  based 
on  long-run  equilibrium  conditions.  Hence,  they  are 
justified  only  asymptotically,  as  the  system  approaches 
long-run  equilibrium 

The  estimates  are  fused  on  a  longer  seiies  than  used 
earlier  to  provide  needed  variation  in  the  price  ratio. 
Because  of  the  maintained  hypothesis  of  constant  re¬ 
turns  to  scale,  the  coefficients  on  output  in  steel-using 
indus,.  :es  and  the  coefficient  on  lagged  steel  shipments 
were  constrained  to  sum  to  unity. 

Equation  4:  The  Demand  for  Steel  as  a 
Whole — Annual  Data  1948-73  (f  values  In 
parentheses) 

In  (s)  =  14  44  -  0.446  ln(— )+  1.294  In  (v) 
(14.44)  (-.1.6.1)  Vr  '  (|4.S0) 

-0.294  In  (*.,)-  0.0 1  Hr. 

(-6.00) 

R1  (on  transformed  data)  -  0.955 
N  =  26 
d.f.  =  22 
D-W  =  l  .92 
P  =  0.045, 

where 

j  =  composite  steel  index 
P,  =  composite  price  of  steel 
py  -  price  of  steel  using  output,  measured  here  by 
the  overall  HI.S  wholesale  price  index 
v  =  index  of  output  in  steel-using  commodities. 
This  is  constructed  as  a  weighted  average  of 
Federal  Reserve  Hoard  indices  of  production 
in  the  auto,  business  equipment,  and  inter¬ 
mediate  construction  materials  industries. 
Weights  are  based  on  relative  steel  ship¬ 
ments  to  these  sources 
=  time  trend. 


The  supply  price  of  dome  sue  steel.  The  estimated 
domestic  supply  curve  is  presented  below  as  equation 
(5).  A  capacity  utilization  teim  was  tried,  but  had  little 
effect  on  the  piedictive  power  of  the  equation  To  rep¬ 
resent  a  maintained  hypothesis  of  complete  pass¬ 
through  of  cost  in  the  long  run.  the  coefficients  on  the 
lagged  price  and  on  the  cost  variable  were  constrained 
to  sum  to  unity.  Unconstrained  results  were  similar. 


Equation  5:  The  Supply  Price  of  Domestic  Steel  — 
OLS  —  Annual  Data  1948-73  (f  values  in 
parentheses) 


In  (y^)  =  0.005.1  r  0  374  ln(iv)  +  0.626  In  (/'^ )., . 
(0.7.18)  (1.1.0) 

R 1  (on  tijnsforined  data)  =  0.99 
/V  -  26 
d.f.  =  24 
D-W  =  1.61 
p  =  0,440. 


The  supply  price  of  imports.  The  supply  price  of 
imports,  like  the  domestic  supply  price,  was  originally 
expressed  as  a  function  of  market  conditions  and  costs. 
In  addition,  a  measure  of  technical  change,  the  percen¬ 
tage  of  foreign  production  using  the  advanced  basic 
oxygen  process,  turned  out  to  be  important.  To  repre¬ 
sent  the  effect  of  the  quota,  separate  dummy  variables 
were  entered  for  the  years  1969-72.  A  1973  dummy  was 
insignificant,  indicating  that  the  import  quota  was  not 
binding  in  the  tight  1973  market. 

The  cost  measure  employed  was  a  weighted  average 
of  prices  for  individual  steel-making  materials  in  Ger¬ 
many  and  Japan.  A  steel  wage  index  did  not  add  sig¬ 
nificantly  to  the  explanatory  power  of  the  equation, 
suggesting  that  foreign  steel  is  priced  according  to  mar¬ 
ginal  cost  and  that  there  is  a  disinclination  to  vary 
employment 

Market  conditions  were  represented  in  two  alterna¬ 
tive  ways,  by  the  level  of  imports  to  the  United  States, 
and  by  world  capacity  utilization.  The  former  was 
dropped  because  of  low  explanatory  power.  This  means 
that  the  United  States  does  not  seem  to  possess  impor¬ 
tant  monopsony  power  in  the  market  for  imported  steel. 

The  regression  results  are  presented  in  equation  (6). 
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Equation  6:  The  Supply  Price  of  Exported  Foreign 
Steel  —  Annual  Data  1956-73  (t  values  in 
parentheses) 

l-il/y)  =  0.135  +  1.84  lii(im  )  +  110  ln(n/) 

(0.409)  (3.63)  (2.19) 

-  1.09  fc/+  0  089  t  t  0.213 
(1.48)  (1.22)  (3.05) 

+  0.205  </-,<,  *  0.27b  d,,  +  0.194  ,/72. 

(2.67)  (2.46)  (1.52) 

R 1  (on  transformed  data)  =  0.908 

jv  =  is 

d.f.  =  9 
D  W  =  |  .66 
p  =  0.804, 

where 

Pf  =  index  of  the  foreign  export  price 

in  foreign  currency  units  deflated  hv 
the  foieign  wholesale  price  index 
uw  =  world  capacity  utilization 

«/  =  index  of  deflated  Japanese  and  German 

materials  prices 

bf  =  fraction  of  European  and  Japanese 

steel  made  using  the  basic  oxygen 
process 

i  =  time  trend 

*=  dummy  variables  indicating  separate 
years  in  the  period  1969  to  1972. 

The  positive  coefficients  on  the  dummies  indicate 
that  the  quota  had  a  sharp  effect  on  supply  price  in  these 
years.  Its  tariff  equivalent  seems  to  be  about  20  percent . 
This  helps  explain  the  recent  propensity  to  use  quotas, 
since  a  tariff  of  this  size  would  certainly  be  difficult  to 
obtain. 


Appendix  B 

Techniques  Used  to  Estimate  Gains  and  Losses  to 
Particular  Groups 

This  appendix  discusses  the  conversion  of  output,  price 
and  employment  changes  into  measures  of  gains  and 
losses.  The  traditional  method  of  calculating  the  net 
gain  or  loss  makes  use  of  consumer  suiplus.  which  has 
always  been  the  source  of  controversy  among  econo¬ 
mists.  The  original  definition  of  consumer  surplus  was 


the  area  under  the  demand  curve.  This  particular  mea¬ 
sure  is  often  replaced  hv  vine  based  on  an  income  com¬ 
pensated  demand  curve  Ihe  ongin.il  uncompensated 
measuie  is  Used  in  tins  studv  lot  seveial  reasons 

First,  the  income  compensated  nteasuie  requires  in¬ 
formation  not  available  from  our  model,  namely  the 
demand  for  each  final  product  using  steel  Second,  part 
of  the  gain  fioni  a  fall  in  steel  puces  is  to  pioducets  of 
steel  using  goods.  It  is  not  clear  w  hat  ly  pc  of  compensa¬ 
tion.  if  any.  is  appropriate  for  these  rents.  T  hird,  the 
compensated  ami  uncompensated  measures  are  likely 
to  be  close  to  one  another  w  hen  the  level  of  expenditure 
on  Ihe  good  is  small  or  when  price  changes  are  small. 
Imported  steel,  where  a  significant  price  change  is  pre¬ 
dicted.  is  less  than  one-fifth  of  I  percent  of  GNP. 

The  Traditional  Analysis  ol  Gains  and  Losses  Due 
to  Free  Trade 

The  traditional  analysis  of  consumer  gains  and  losses 
is  from  Cot  den  |6|  The  analysis  assumes  that  imported 
and  domestic  goods  are  pet  feet  substitutes  (an  assump¬ 
tion  that  seems  roughly  consistent  with  our  results  for 
the  long  run  but  not  for  the  short  run) 

The  Corden  method  treats  the  demand  for  imports  as 
the  excess  demand  lor  the  commodity.  The  supply 
curve  for  the  domestic  product  is  used  to  measure  the 
marginal  cost  of  domestic  production.  For  a  good  de¬ 
scription.  see  1 12). 

The  Modified  Version  of  the  Corden  Analysis 

l  or  use  in  describing  the  steel  market,  we  modified  the 
C’ordcn  analysis  to  take  into  account  Ihe  following  fea¬ 
tures  of  Ihe  steel  market: 

»  Imported  and  domestic  steel  seem  to  he  imperfect  substi¬ 
tutes.  especially  in  Ihe  shoit  run. 

•  The  price  of  domestic  steel  does  not  seem  to  fall  w  hen  de¬ 
mand  is  stack.  This  takes  place  despite  an  upward-slop¬ 
ing  margin.il  tost  cuive  hast'd  on  difterent  vintages  of 
capital.  Hence,  the  supply  and  marginal  cost  curves  seem 
to  differ. 

•  Because  of  unccrlaifitv  about  the  permanence  of  any  de¬ 
mand  change,  steel  piodusiug  films  do  not  adjust  their 
work  force  completely  to  a  diop  in  demand.  There  is  a 
cost  to  themol  hoaiding  the  labor  when  adjusting  to  free 
trade. 

T  he  modified  analysis  treats  imports  and  domestic 
production  as  imperfect  substitutes.  Hence,  two  dia¬ 
grams  are  needed,  one  lor  imports  and  one  for  domestic 
production. 

f  igure  ll-l  represents  the  import  market.  When  a 
tariff  of  l  and  a  tonnage  quota  of  in  ,  is  in  effect,  tariff 
revenues  arc  equal  to  area  .V  and  the  quota  rent  received 
by  foieign  producers  is  XI .  V\  hen  import  restrictions  are 
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Figure  8-1 

The  Gains  to  Trade  in  the  Import  Market 


removed,  imports  rise  from  m ,  to  in,,.  and  import  price 
falls  from  p2  to p„.  The  pain  to  import  users  is  area  ,V  + 
XI  +  XII.  Of  this,  there  is  a  loss  of  area  .V  in  tariff 
revenue. 

The  domestic  steel  market  is  described  in  Figure  H-2. 
The  demand  for  domestic  steel  is  represented  by  I), 
when  trade  restrictions  are  in  effect.  Domestic  price  is 
p.i,  which  we  assume  is  gist  equal  to  full  capacity  long- 
run  marginal  cost  IMMC.  (  This  assumption  is  cqius.i- 
Icnt  to  defining  capacity  as  including  all  smtaees  of 
equipment  that  would  he  profitable  to  use  at  this  price  I 
For  exposilional  convenience,  we  also  assume  that,  in 
the  presence  of  trade  restrictions,  domestic  production 
is  at  full  capacity.  This  assumption  is  relaxed  in  actual 
calculations. 

Short-run  marginal  cost  is  represented  as  SHM<  The 
difference  between  this  and  long-run  marginal  cost  is 
the  cost  of  temporarily  hoarding  labor  while  assessing 
the  permanence  of  a  drop  in  demand. 

We  now  turn  to  the  welfare  effects  of  free  trade  on  the 
domestic  steel  market  When  trade  restrictions  are  re¬ 
moved  and  the  import  price  falls,  the  demand  for 
domestic  steel  shifts  inward.  Hecausc  of  the  lack  of 
historical  responsiveness  of  the  domestic  price  to  mar¬ 
ket  conditions.  we  assume  that  import  penetration  does 


not  lower  the  domestic  steel  price.  Domestic  output 
falls  from  q2  to  </„. 

Since  the  domestic  steel  price  does  not  fall,  consum¬ 
er  of  domestic  steel  do  not  receive  a  gain.  On  the  other 
hand,  there  is  some  loss  to  producers.  The  loss  of  long- 
run  profits  is  shown  by  the  area  above  the  long-run 
marginal  cost  curve,  areas  X III  and  XIV.  In  addition, 
there  is  a  further  short-run  loss  in  profits  due  to  the  cost 
of  hoaidcd  labor.  This  is  represented  by  area  AT’  *- 
XVI. 

There  is  also  another  cost,  not  shown.  This  is  the  loss 
of  earnings  to  displaced  workers.  It  should  be  em¬ 
phasized  that  these  adjustment  costs,  losses  of  profits 
and  comings,  are  a  net  loss  only  because  the  domestic 
price  docs  not  fall.  If  the  price  always  equaled  the 
marginal  opportunity  cost  ol  labor  and  capital  (as  it 
would  under  competitive  assumptions),  then  the 
domestic  price  would  fall  when  demand  was  slack.  Any 
losses  to  capital  and  labor  would  be  offset  by  a  corres¬ 
ponding  gain  to  consumers  of  domestic  steel. 

Algebraic  Formulae  lor  Estimating  Gains  and 
Losses 

The  areas  that  represent  gains  and  losses  fiom  ftec 
trade  need  to  be  exptesseJ  in  algebraic  form  to  allow 
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numerical  estimates  of  gains  and  losses  to  particular 
groups. 

Gains  to  consumers,  shown  as  areas  X  +  XI  +  XII  in 
Figure  B-l.  are  approximately  equal  to  the  following: 


where 

A p  -  absolute  value  of  (he  change  in  the  landed 

import  price  due  to  free  trade 

Am  =  change  in  the  import  quantity 

%A p  -  change  in  the  landed  price  of  imports  as  a 
percentage  of  the  price  with  trade  restric¬ 
tions 

%m  =*  increase  in  import  quantity  as  a  percentage 
of  the  import  quantity  with  trade  restric¬ 
tions 

KM  =  import  revenue  including  tariff  and  trans¬ 
port.  This  is  estimated  from  published 
import  revenue  in  the  foreign  port  adiusted 
by  our  estimates  of  tariff  and  transport. 


The  loss  of  tariff  revenue  that  would  accompany  free 
trade  is  estimated  as  the  product  of  the  value  of  imports 
in  the  foreign  port  multiplied  by  the  percentage  equiva¬ 
lent  of  the  tariff. 

T  he  loss  of  industry  profits  is  based  on  the  long-run 
marginal  cost.  This  is  shown  as  areas  XIII  +  XIV  in 
Figure  B-2.  This  area  is  approximately  equal  to 

profit  loss 

where  &I.RMC  is  the  drop  in  marginal  cost  from  lower 
output  due  to  free  trade  and  Aq  is  the  drop  in  domestic 
shipments. 

In  practice,  a  modified  version  of  this  foimula  was 
used  to  reflect  the  fact  that  the  industry  would  not  have 
been  operating  at  full  capacity,  even  when  tiadc  restric¬ 
tions  arc  in  effect.  Hence,  part  of  the  profit  loss,  mea¬ 
sured  from  full  capacity,  would  occur  in  any  case.  The 
new  area  representing  profit  loss  is  shown  as  the  shaded 
area  in  f  igure  B-3. 

In  f  igure  B-3.  qc  is  full  capacity  shipments,  qt  is 
shipments  with  trade  restrictions,  and  q,  shipments 
with  free  trade.  The  shaded  area  can  be  evaluated  as 
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loss  to  producers  =  bLRMC  ■  A q, 

where  \LRMC  is  marginal  cost  evaluated  at  full  capa¬ 
city  minus  marginal  cost  evaluated  at  the  average  of 
output  with  and  without  free  trade  and  A<y  is  the  abso¬ 
lute  value  of  the  change  in  shipments  due  to  free  trade. 

In  percentage  change  form,  the  loss  to  producers  is 
evaluated  as 

loss  to  producers  =  %&LRMC  %A q  LRMCc  ■  q2 
=  %A LRMC  %A</  R, 

where 

%hLRMC  =  CkLRMC  as  a  percentage  of  full  capa¬ 
city  marginal  cost 

%A q  =  (absolute  value  of  the)  reduction  in 

domestic  shipments  expressed  as  a 
percentage  of  shipments  with  trade 
restrictions 

qt  =  domestic  shipments  in  the  presence 

of  trade  restrictions 

LRMCc  -  long-run  marginal  cost  evaluated  at 
full  capacity 

R  *=  value  of  domestic  shipments  in  the 

presence  of  trade  restrictions. 


We  have  used  the  assumption  that  full  capacity  long- 
run  marginal  cost  is  equal  to  the  prevailing  price.  This 
allows  us  to  substitute  price  for  marginal  cost  and  then 
substitute  revenue  for  price  limes  shipments. 

Deviations  in  shipments  from  capacity  are  calculated 
by  converting  rated  capacity,  measured  in  tons  of  pro¬ 
duction,  to  tons  of  shipments.  Since  production  seldom 
goes  above  97  percent  of  rated  capacity,  even  when 
demand  is  heavy,  we  took  97  percent  of  rated  capacity 
as  actual  capacity. 

The  calculation  of  the  change  in  marginal  cost  was 
based  on  Kalr's  research  on  vintage  capital  |ll|.  He 
found  that  the  elasticity  of  labor  requirements  with 
respect  to  output  was  approximately  2.  We  assumed 
that  other  inputs  (w  hich  we  term  materials)  for  marginal 
plants  varied  proportionally  with  output  and  that  both 
labor  and  materials  had  fixed  prices.  The  elasticity  of 
industry  cost  with  respect  to  output  is  a  weighted  aver¬ 
age  of  the  elasticity  for  individual  inputs  with  weights 
equal  to  (industry  average)  factor  shares.  Using  a  labor 
share  of  0.3S.  an  elasticity  of  labor  costs  of  2.  and  an 
elasticity  of  olhci  costs  of  I .  the  elasticity  of  total  costs 
with  respect  to  output  is  I  3K  (The  labor  share  for  the 
year  1971  is  taken  from  (3.  p.  131).  If  this  elasticity  is 


uken  as  roughly  constant  when  output  contracts,  the 
elasticity  of  marginal  cost  with  respect  to  output  is  0.38. 
Hence,  the  percentage  change  in  marginal  cost  is 

%SLRMC  =  rrA</  0.38, 

*  here  c/c\q  is  shipments  at  full  capacity  minus  the  aver¬ 
age  of  shipments  with  and  without  trade  restrictions. 
The  difference  is  expressed  as  a  percentage  of  ship 
ments  at  full  capacity. 

The  preceding  discussion  describes  a  loss  of  rent  to 
the  industry  based  on  the  long-run  vintage  marginal  cost 
curve.  In  addition,  there  is  a  loss  due  to  labor  hoarding. 

We  estimate  the  quantity  of  labor  hoarded  in  several 
steps.  The  first  is  to  derive  desired  employment.  We 
take  observed  annual  employment  in  1969  -  73  as  a 
measure  of  desired  employment  in  the  presence  of  trade 
restrictions.  To  derive  desired  employment  without 
trade  restrictions,  we  adjust  these  employment  figures 
by  the  percentage  effect  of  free  trade  on  employment. 
We  use  Katz's  estimate  that  the  percentage  effect  on 
desired  employment  is  twice  the  output  change. 

Once  the  free  trade  employment  figures  arc  derived, 
they  are  used  to  estimate  free  trade  labor  hoarding.  We 
assume  that,  if  employment  drops  between  year  0  and 
year  1,  one-half  the  desired  employment  reduction  is 
made,  the  rest  being  hoarded.  If  demand  drops  farther 
in  year  2,  the  year  I  hoardecs  are  laid  off  and  one-half  of 
the  remaining  employment  decline  is  made,  the  remain¬ 
der  being  hoarded.  (If  desired  employment  had  risen 
sufficiently  in  year  2,  none  of  the  year  1  hoardees  would 
have  been  laid  off.) 

These  assumptions  are  used  to  estimate  hoarding  in 
the  free  trade  situation.  The  cost  of  hoarding  to  the 
industry  is  the  number  of  workers  hoarded  multiplied 
by  employment  costs  per  worker,  the  latter  from  |  3  |. 

The  remaining  loss  from  free  trade  is  the  earnings  loss 
to  workers.  The  calculation  of  earnings  losses  begins 
with  the  estimation  of  layoffs,  with  and  without  free 
trade.  Layoffs  are  the  change  in  employment  (after 
accounting  for  labor  hoarding)  minus  the  amount  that 
can  be  handled  by  attrition.  We  assume  that  attrition  is 
equal  to  1.5  percent  of  the  previous  year's  labor  force. 

From  layoffs  with  and  without  free  trade,  we  estimate 
the  change  in  layoffs  due  to  free  trade.  This  change  is 
multiplied  by  Jacobson  s  estimate  of  loss  in  lifetime 


earnings  per  laid-off  worker  to  obtain  total  earnings 

losses. 

In  this  appendix  we  have  described  the  calculation  of 
gains  and  losses  to  specific  groups.  The  losses  are  calcu¬ 
lated  for  each  group  and  for  each  year  between  1969  and 
1973.  These  annual  figures  are  then  converted  to  pre¬ 
sent  values  as  described  in  the  text. 
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Comment 

Edmund  Ayoub 


I  find  much  lo  agree  and  to  disagree  with  in  Mr 
Jondrow's  study.  His  time  frame  ( 19<g)  71)  allow  s  him 
a  little  complacency  about  steel  impoi  t  penetration  and 
our  ability  to  adjust  to  its  "gradu.dness  '  the  facts 
show  a  decline  in  import  penetration  from  1 ' iro i  to  |9?7 
However,  the  peak  penetration  late  in  1971  was  nc.ulv 
quadruple  what  it  was  in  I9M).  Under  some  cir¬ 
cumstances  one  might  consider  import  penetration 
growth  from  4.7  percent  lo  17 9  percent  in  eleven  years 
as  reasonable  easily  adjusted  to  Hut  the  adverse  job 
impact  of  steel  unpoit  pencil ation  compounded  the 
problem  of  the  secular  decline  in  employment  caused 
by  such  factors  as  technological  developments  and  the 
U  S  industry's  significantly  declining  share  of  the 
world  market  All  told,  the  job  impact  takes  on  a  mag 
nitude  that  justifies  our  concern  about  the  steel  import 
problem. 

Though  neither  appears  to  be  on  the  horizon,  two 
developments  could  mitigate  our  concern:  the  achieve¬ 
ment  and  maintenance  of  a  full  employment  economy, 
and  a  strengthening  of  "fair"  trade  in  world  steel 

The  author  of  this  paper  seeks  to  determine  w  hat  the 
effect  office  trade  would  have  been  during  the  I  7 7 
period,  had  we  no'  had  the  restr.iinls  oflanffs  and  the 
Voluntary  Restraint  Agreement  (VKAI  Briefly .  I  be 
licve  that  the  period  of  the  investigation  is  too  narrow  to 
allow  sufficient  perspective  on  the  problem  ol  steel 
imports.  This  results  in  a  distortion  ol  the  impact  office 
trade  on  the  U  S.  steel  industry 

The  structure  of  world  steel  trade  has  changed  in  (Im¬ 
post  World  War  II  period.  In  most  countries,  steel  was 
an  industry  that  produced  mainly  lor  domestic  con¬ 
sumption.  The  postwar  rebuilding  of  new.  efficient  in¬ 
dustries  abroad  soon  resulted  in  the  surfeit  of  domestic 
supply  in  other  countries,  part  of  which  was  expot  led  to 
the  U  S.  market  (he  U  S  share  of  the  world  market 
continued  to  decline  long  after  the  rehabilitation  penod 
abroad,  when  decline  was  expected  and  inevitable  Re¬ 
strictive  practices  of  U  S  trading  pattners  that  were 
established  during  this  rebuilding  period  have  hung  on. 
and  now  constitute  an  unfair  advantage  in  Hade  in  the 
U  S  industry.  In  other  words,  the  United  States  might 
well  have  a  natural  comparative  advantage  m  producing 


steel,  but  foreign  subsidies  and  trade  restrictions  have 
prevented  it  from  being  exploited  in  world  trade.  In 
such  a  situation  it  is  not  at  all  clear  that  "free  trade”  in 
steel  is  in  the  U  S  national  inteiest.  let  alone  that  of  the 
industry. 

Jonjiow  identifies  his  time-frame  (1969-77)  as  the 
period  between  import  penetration  (the  1960x1  and  the 
period  of  "reduced  threat  liom  imports"  (after  1977). 
Perhaps  he  is  right  for  the  former  period,  but  d  is  not 
clear  that  he  is  rijrht  for  the  latter  period,  l  or  one  thing, 
the  decline  of  import  penetration  since  197.7  resulted 
largely  from  an  "institutional"  factor  in  collective 
bargaining  -the  Experimental  Negotiating  Agreement 
<1  NA)  The  I  NA  prevented  an  industry-wide  strike 
over  economic  issues,  thus  communicating  lo  sleel- 
i unsmiling  industries  that  stockpiling  was  unneces¬ 
sary.  I  N  A  effectively  altered  Ihe  buying  behavior 
of  consuming  industries.  Without  UNA.  we  would 
surely  have  had  anothet  surge  of  imports  accompanying 
the  1974  steel  negotiations.  However,  imports  rose  only 
moderately,  reflecting  domestic  shortages  of  particular 
products  and  some  apprehension  over  a  possible  coal 
strike  III  l.do  1974  Thus,  by  limiting  the  period  of  study 
the  author  has  denied  hunsc  If  a  sufficient  length  of  time 
lor  an  appropriate  perspective  on  the  import  problem: 
and  he  has  omitted  an  ip  portant  causal  factor  in  the 
question  of  import  penetration  t ty.it  a  broader  time¬ 
frame  would  have  provided 

There  are  two  cycles  in  steel  that  affect  output  and 
employment — the  ‘economic  cycle"  and  Ihe 
negotiating  cycle  "  They  overlap,  but  their  separate 
eff  ects  can  ho  identified,  patticul.itly  with  respect  to  Ihe 
initial  phases  oi  each  I  he  initial  phase  of  the  "negotiat¬ 
ing  cve  le"  is  p.u  ticulailv  pertinent  to  imports.  Jondrow 
acknowledges  the  effect  ol  conttact  negotiations  on 
import  pencil aliou  Howcvci .  it  is  not  Heated  sy  sternal- 
ically  as  ,i  substantive  lac  lor  in  the  c  ausal  telationship. 
Hie  data  suggest  othetwisc  I  hey  show  that  import 
penetration  peaked  in  negotiating  years  And  the  peaks 
were  higliet  in  each  successive  negotiating  veal  of  Ihe 
|960s  and  in  1971 — the  last  negotiating  year  preceding 
I  NA  Ihe  singe  of  steel  buying  abtoad  was  most  pro¬ 
nounced  in  the  eight  lo  nine  months  preceding  conttact 
termination  1  tns  was  followed  by  a  sh.up  drop  in  out¬ 
put  and  employment  alter  the  conttact  termination  date 
as  inventories  were  woiked  oil  Dining  the  interim 
years  between  negotiations,  steel  imports  were  sus¬ 
tained  at  relatively  high  levels  because  of  consuming 
industries'  lumdi.iiitv  with  import  purchasing,  and 
long  term  conn. iv l  requirements  with  foreign  suppliers 
to  protect  steel  huveis  from  short  supplies  during  the 
next  presctllemcnt  cvcle  I  Ins  cyclical  pattern  did  not 
occur  m  the  IV'N  negotiations  under  I  NA 

I  do  not  mean  In  suggest  that  import  domestic  price 


.Iiffcrential  is  not  a  factor;  but  it  is  not  a  sufficiently 
complete  explanation.  It  may  suggest  that  steel  import 
puichasing.  under  certain  conditions,  is  not  as  puce 
•ensilive  as  one  might  think  a  priori  Steel-consiinung 
industries  that  chose  to  stockpile  in  the  eaily  stages  ol 
the  negotiating  cycle  prior  to  the  IW  negotiations  would 
piobal'ly  have  purchased  imports  even  without  an  np 
piopiiate  price  differential.  That  is  a  hypothesis  that 
would  warrant  investigation,  by  studying  price  differen¬ 
tials  during  the  high  import  periods  preceding  1965, 
pinx,  and  1971  steel  negotiations 
I  wish  to  take  exception  to  another  one  of  the  author's 
assumption!!.  The  Voluntary  Restraint  Agreement 
iVKAIis  assumed  by  Jondrow  to  have  resiiaincd  trade 
during  most  of  the  period  l%9  7.1  ( VRA  was  in  effect 
lor  the  period  1969-74.)  1  think  that  the  reverse  was 
true.  Without  the  "restraint"  of  the  quota,  less  steel 
probably  would  have  entered  our  market.  VRA  pro- 
v  ided  for  an  annual  quota  increase  of  5  percent ,  w  Inch  t» 
double  the  average  long-run  tale  ot  increase  in  steel 
demand  in  the  United  States,  foreign  steel  pioducers 
sought  to  garner  their  quota  shares  despite  shortages  ot 
steel  in  their  own  countries  during  part  of  (his  period, 
t  he  long-run  benefits  of  establishing  a  larger  base  in  the 
world's  largest  market  ate  obvious.  Without  the  on 
coiiragemem  of  the  VRA.  the  foreign  pioducers  might 
well  have  supplied  their  own  domestic  needs  mote 
fully,  and  the  U  S.  market  might  have  been  spared  the 
alleged  benefits  of  VRA  "protection."  Voluntary  ic- 
straim  agreements  cun  be  useful  on  a  temporary  basts 
lor  circumventing  market  disruption;  hut  without  a 
built-in  penetration  factor. 

Is  the  U.S.  industry's  period  of  vulnerability  to  im¬ 
port  penetration  over'.’  Jondrow  scorns  to  suggest  that  it 
is.  The  time-frame  for  this  study  coincided  with  what  he 
believed  to  be  the  peak  period  of  import  penetration,  at 
least  for  several  years  ahead  Alternatively  I  have 
suggested  that  the  HNA  played  a  decisive  role  in  limiting 
further  penetration  in  the  pettod  after  1971 
Market  penetration  is  an  important  goal  of  foreign 
steel  producers;  once  they  achieve  it.  they  tend  to  hang 
on.  Price  differentials  are  a  mechanism  for  penetration. 
Thus,  even  if  rapidly  rising  cost  factois  ate  wot  king 
against  the  comparative  advantage  of  foreign  steel  pio- 
duccrs,  I  am  not  fully  satisfied  that  penetration  would 
slahihjc  or  decline.  The  recent  agreement  lx* tween  the 
IIC  and  Japan  to  reduce  the  latter's  exports  to  the 
buropcan  market  has  shifted  those  exports  to  the  U.S. 
market.  Japanese  imports  rose  two  million  tons  in  1976. 
representing  nearly  56  percent  of  total  imports. 
Moreover.  Kuropcan  producers  have  expressed  a  dc- 
stie  to  restrict  steel  shipments  with  one  another,  while 
maintaining  output  levels  in  the  individual  countries  If 


successful,  we  can  expect  a  rise  in  European  imports  of 
steel  to  the  United  States,  proluhls  by  means  of  dump¬ 
ing  ' 

The  rising  level  and  propoition  of  imports  into  the 
United  .States  over  the  past  decade  and  a  half  have  cost 
the  steel  industry  death  in  jobs  A  methodology  based 
upon  unccil.un  assumptions  and  questionable  data 
which  leads  to  conclusions  about  job  loss  and  the  ability 
to  absotb  such  losses  is  one  I  find  difficult  to  accept.  W'e 
have  lost  tens  ol  thousand-,  ol  steel  jobs  to  imports.  1  he 
loss  of  income  to  individual  employees  is  great  In  an 
article  published  in  this  volume,  l.ouis  Jacobson  esti¬ 
mates  an  earnings  loss  lor  displaced  stcelworkeis  over  a 
six-year  period  of  about  74  percent,  with  an  average 
loss  for  the  fust  two  years  of  over  46  percent  Many 
cities  m  this  country  are  largely  dependent  upon  steel 
fot  employment.  Therefore,  enlue  communities  are  ad¬ 
versely  affected  when  steel  jobs  ate  lost.  The  lax  base 
detcnoiates.  retail  establishments  suffer,  and  the  entire 
infrastiucture  of  the  community  is  threatened.  Adjust¬ 
ments  to  job  losses  of  such  pcisastve  influence  take  a 
long  time  and  are  very  costly. 

The  author  makes  a  case  for  trade  liberalization.  The 
effort  in  these  comments  is  not  to  atgue  against  trade 
liberalization  It  is  to  suggest  that  trade  must  be  a  two- 
way  stieet  lobe  effective;  and  it  must  assure  reasonable 
stabihtv  in  wotld  maikets  1  hat  foreign  imports  did  not 
"lake  over"  the  U  S  market  during  the  induvtiy  s 
"long  period  of  vulnerability’  is  no  assurance  that 
growing  import  penetration  could  not  resume  and  do 
further  damage  to  U.S.  markets  and  jobs  The  least  we 
should  be  able  to  expect  is  a  safeguard  against  market 
disruption,  and  some  corresponding  effort  by  foreign 
producers  to  eliminate  trade  restrictions  in  their  own 
markets. 

We  are  faced  with  a  prol  I  cm  of  growing  national 
concern.  It  is  inadvisable  to  allow  excessive  deteriora¬ 
tion  of  our  steel  base  in  (his  country  through  further 
impoit  penetration  We  will,  at  some  point,  jeopardize 
national  security  interests  in  excessive  import  dis¬ 
placement  of  domestic  steel  production  Steel  shor¬ 
tages  ,uc  expected  in  the  l9Kt)s.  If  high  import  penetra¬ 
tion  discourages  sufficient  capital  investment  in  new 
capacity,  we  could  well  find  ourselves  unable  to  supply 
our  own  domestic  needs  lully  I  he  skilled  laboi  supply 
that  is  now  being  lost  because  of  high  imports  could  well 
become  anothci  bottleneck  to  expansion  later  on. 
These  arc  matters  that  must  also  be  addressed  in 
evaluating  the  impact  ol  steel  trade  in  the  U.S.  market. 


’  I  hi*,  paper  w. is  written  in  Januar\  1977  The  annual  rate  of  HtC 
impoiiv  hiiAcii  tin  the  lost  seven  months  ol  1977.  ..mounted  to  4.8 
milium  i.»n\,  or  49  2  puveni  above  lull  year  1976  import* 
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Mr.  Jondrow  has  made  an  effective  contribution  to  Qof7^fT)6Dt 
the  study  of  trade  liberalization  in  steel:  but  we  must  be 

cautious  about  drawing  premature  conclusions  about  He„dnk  $  Houthakker 
policy  implications.  A  much  broader  perspective  on  the 
issues  is  essential  at  this  stage. 


The  following  comments  on  the  paper  by  Jondrow  et 
al.  deal  mostly  with  chapter  .1  on  the  econometric 
model.  This  chapter  is  of  particular  interest  not  only 
because  of  its  central  position  in  the  study  and  its  gener¬ 
ally  high  quality .  but  also  because  of  the  analytical  and 
policy  issues  it  raises  Since  many  of  my  comments  w  ill 
inev  itably  be  critical,  let  me  preface  them  by  expressing 
broad  agreement  with  the  approach  taken  in  the  study 
and  with  the  methods  by  which  they  were  derived. 
More  specifically  I  endorse  the  principal  finding  that 
removal  of  steel  import  restrictions  would  not  lead  to  a 
significant  decline  in  domestic  employment  and  that  the 
benefits  to  the  public  at  laige  from  such  removal  would 
outweigh  the  losses  Indeed  I  shall  argue  that  the  study 
did  not  go  far  enough  in  identifying  the  benefits  of  free 
trade  in  steel  to  the  US  economy 

The  basic  model  formulated  m  the  beginning  of  chap¬ 
ter  3  presents  no  gieat  problems,  though  disaggregation 
with  respect  to  piodud  classes  or  steel-consuming  in¬ 
dustries  might  have  added  to  Us  usefulness  (and,  to  be 
sure,  to  the  difficulty  of  estimating  it)  The  first  major 
questions  arise  on  pages  1  d.  whole  it  is  staled  without 
further  explanation  that  "The  estimates  are  con¬ 
structed  using  annual  data  (l^h  71)  liquations  were 
also  estimated  based  on  quarterly  data  ( l%4  -  IV71  II). 
but  they  were  much  less  satisfactory  and  hence  are  not 
reported.  ” 

Why  did  not  Ihc  annual  data  cover  a  longer  period'’ 
Some  of  the  graphs  indicate  that  earlier  data  w  ere  avail¬ 
able;  since  no  list  of  data  sources  is  included,  il  is 
difficult  to  check  further  into  this  question  It  is  impor¬ 
tant  because  an  adequate  number  of  observations  is 
essential  to  confidence  in  any  econometric  exercise. 
Considering  the  laige  number  of  variables  that  have  to 
be  considered,  eighteen  or  nineteen  observations  are 
decidedly  skimpy 

It  would  also  have  been  illuminating  lo  know  more 
about  the  problems  with  qu.utcilv  cJ.it .1  (and  whv  they 
were  available  for  less  Ihun  ten  years)  Did  the  quarterly 
results  contradict  the  underlying  economic  theory,  or 
were  too  many  estimates  statistically  insignificant''  I  he 
author  may  well  have  been  correct  in  concentrating  on 
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the  annual  results,  hul  if  quartet  I  v  data  gave  a  different 
picture  the  reader  should  he  told 

Although  the  analysis  of  substitution  between 
home-produced  and  unpotted  steel  is  competently 
done,  further  insight  could  have  been  prov  idea  tv  look¬ 
ing  at  the  composition  of  imports  In  pioduet 
which  was  rather  different  from  the  composition  of 
domestic  output  Inipotl  peneti.ition  w4*s  greatest  in 
simple  products  such  as  remtoremg  Knv  while  the 
domestic  industry,  at  least  until  the  imposition  ot 
quotas,  was  not  seriously  threatened  in  such  btcad 
and- but  ter  products  as  cold-rolled  sheet  I  he  estimated 
elasticity  of  substitution  between  mipotts  ami  home 
products  may  in  large  part  reflect  substitution  among 
different  product  classes,  whether  on  the  supply  side  or 
on  the  demand  side. 

the  overall  demand  equation  for  steel  is  much  less 
convincing  than  the  substitution  equation.  It  is  not  clear 
that  (I  as  defined  by  Jondrow  is  a  sufficiently  com¬ 
prehensive  measure  of  activity  in  steel-consuming  in¬ 
dustries;  where  do  cans  and  electric  appliances  come 
in.  for  instance?  Moreover  one  wonders  whether  <J  is 
really  exogenous,  considering  that  it  is  affected  by  im¬ 
ports  of  steel-intensive  products  such  as  automobiles.  It 
is  also  difficult  to  believe  that  nonferrons  metals  ate  the 
major  substitute  for  steel,  to  the  extent  (assumed  m  the 
equation  on  p.  3  -  28)  that  a  change  in  nonlcnous  prices 
would  have  as  much  impact  on  steel  consumption  as  an 
equal  percentage  change  in  steel  pi  ices.  In  this  equation 
the  elasticity  estimate  is  not  very  significant  and  a  trend 
term  with  a  surprisingly  large  negative  coefficient  does 
nearly  all  the  work,  casting  doubt  on  the  assumption 
that  the  coefficient  of  In  <J  is  unity 

With  the  short-term  supply  equation  I  Moie  precisely, 
the  price  equation)  we  come  to  the  crux  of  the  steel 
industry’s  problems.  Steel  executives  have  long  been 
emphatic  in  their  rejection  of  price  competition  as  map 
propriate  for  industrial  materials  I’xcept  for  the  regu¬ 
lated  sector,  there  is  probably  no  maior  mdustrv  where 
prices  arc  less  responsive  to  demand  fluctuations  than 
in  steel,  though  some  discounting  fiom  list  prices  oc¬ 
curs  intermittently  This  inflexibility  of  steel  puces,  to 
which  I  shall  return  below,  is  confirmed  by  Jondrow  s 
analysis  where  the  coefficient  of  capacity  utilization  is 
small  and  barely  in  excess  of  its  standard  error 

In  other  respects,  however,  the  discussion  of  short - 
term  price  determination  leaves  something  to  be  de¬ 
sired.  The  observed  loveling-olT  of  steel  prices  in  the 
l%0s  may  indeed  have  been  due  to  imports,  but  could 
also  have  reflected  President  Kennedy  's  I interven¬ 
tion  and  later  jawboning  by  the  Council  of  l-conomic 
Advisers,  for  which  steel  was  the  principal  target 
furthermore  the  early  and  middle  IW»(K  were  a  period 
of  relative  price  stability  generally  No  reference  is 


made  to  the  extensive  literature  on  industrial  price  equa¬ 
tions  with  its  stress  on  laboi  productivity  toutput  per 
manhour),  this  factor  is  not  adequately  captured  by  the 
basic -oxygen  peneti.ition  ratio  used  by  Jondrow  as  a 
plow  tor  technoiogiv  d  change  As  is  true  in  the  other 
cqii.i!'*  a  men*  precise  definition  of  the  variables  and 
then  iclaiioiis  to  the  data  would  have  been  in  order. 

I  he  author  makes  onlv  modest  claims  for  the  remain¬ 
ing  two  equations  of  h»s  model,  those  for  domestic 
capacity  and  foieign  supply,  and  his  modesty  is  jus¬ 
tified  Noth  the  published  equations  are  the  result  of  a 
long  process  ot  [rial  and  error  that  is  not  described  in 
any  detail  Apparently  the  capacity  problem  was  ap¬ 
proached  through  the  accelerator  rather  than  through 
profits,  again  the  liteiatme  on  investment  functions  is 
not  refei  led  to  !r  <s  untoi  lunate  that  a  more  satisfactory 
cap.uilv  equation  could  not  he  obtained,  for  the  de¬ 
velopment  ot  steel  capacity  is  a  major  puzzle  Since  the 
!l)M)s  onlv  one  majoi  new  mill  has  been  built  in  the 
United  Stales,  and  none  ate  under  construction  at  pres¬ 
ent  Many  of  the  existing  mills  aie  now  obsolete  by 
international  standards  (and  often  also  by  environmen¬ 
tal  standards),  and  the  may  well  be  the  main  reason  for 
oui  steel  industry's  vtilnei ability  to  imports.  As  far  as 
one  can  tell,  capacity  has  actually  been  declining  de¬ 
spite  some  investment  in  the  modernization  and  expan¬ 
sion  of  existing  plants. 

Hie  foreign  supply  (01  export  price)  equation  features 
a  large  mnnbei  o!  paiameters  (nine,  with  only  eighteen 
observations)  but  even  so  does  not  fit  the  data  very 
closclv  Some  of  these  variables  could  advantageously 
have  been  omitted  or  combined  I  he  most  interesting 
conclusion  from  fins  equation  is  ‘the  strong  effect  of 
woiKI  demand  on  the  export  price."  illustrating  the 
radical  difference  'ti  puce  flexibility  between  the  world 
m.ukrt  and  the  l.i  S  market  It  is  also  estimated  that  in 
the  export  quotas  held  imports  into  the  United 
Stales  down  hv  about  DO  percent,  a  plausible  figure  that 
makes  one  wonder  why  the  quota  scheme  was  pursued 
with  such  v igor ,  suielv  our  market  could  have  absorbed 
a  lew  million  ulditionul  Ions  without  seriously  affecting 
the  domestic  industry 

Notwithstanding  the  defects  of  particular  equations, 
the  model  of  chapter  *  is  acceptable  as  a  first  approxi¬ 
mation  the  whole  is  better  than  the  pat  Is  I  shall  not 
comment  on  the  pioieciions  for  78,  since  the 

assumptions  on  which  flier  are  based  appear  to  have 
been  uurcalistu  ippaiently  the  macroeconomic  fore¬ 
casts  used  tot  this  purpose  did  not  anticipate  the  sever¬ 
ity  n|  the  l,J"4  recession  In  I ^7 .  lor  instance, 
domestic  shipments  *eic  only  KO  million  tons  com¬ 
pared  to  the  projected  Mb'  million  tors,  and  imports 
were  also  well  t*<  low  The  protections  An  updating  of 
these  piojecUons  would  clearly  lx*  desirable 


-2  0  - 


Hi 


Space  does  not  permit  detailed  comment  on  the  other 
chapters.  In  chapter  4  of  the  mulct  Kmc  i  cscai  eh  i  eport 
that  was  summarized  in  Jondrow  \  paper  Arnold  Katz 
grapples  imaginatively,  hut  in  the  end  inconclusively, 
with  the  well  known  conundium  of  mcie.ising  icturns 
to  labor  in  the  short  run.  Some  of  his  woik  on  the 
production  function  could  he  integiated  into  the  ovei all 
model  of  chapter  4  the  anaK  sis  of 'displacement  losses 
in  chapter  5  is  extremely  detailed  and  app.uentlv  com¬ 
plete;  whether  it  will  convince  the  unions  is  another 
matter.  Chapter  6.  a  sophisticated  discussion  of  sin  plus 
measurement,  is  somewhat  out  ol  place  in  thisgeneially 
down-to-earth  study 

Chapter  7  deals  mostly  with  the  suitability  of  basic- 
oxygen  penetration  as  an  indicator  of  cost  differences 
not  surprisingly  it  does  not  come  to  a  definite  conclu¬ 
sion.  The  fact  is  that  theie  have  been  important 
technological  changes  unrelated  to  HOI",  but  these  are 
never  mentioned.  Examples  are  continuous  casting, 
which  dispenses  with  the  labor-intensive  blooming  null, 
and  computerization  of  rolling  mills;  the  ever- 
increasing  size  of  blast  furnaces  and  the  pretreatment  of 
ores  can  also  have  a  significant  effect  on  cost.  Ihe 
tendency  throughout  the  report  to  identify  technologi¬ 
cal  change  with  the  basic-oxygcn  furnace  detracts  from 
its  usefulness  as  a  contribution  to  steel  industry 
economics. 

In  conclusion  I  return  to  the  question  of  price  flexibil¬ 
ity  as  it  is  affected  by  imports  Ihe  industry's  abhor¬ 
rence  of  price  competition  goes  back  many  years,  at 
least  to  Judge  Elbert  Gary  ( IX4h  1*07)  w  ho.  frustrated 
in  his  plans  to  turn  ll.S.  Steel  into  a  monopoly,  cnioincd 
Ihe  successor  firms  to  "live  and  let  live."  In  ellect,  the 
steel  industry  behaves  like  u  cartel,  though  this  does  not 
necessarily  mean  that  its  practices  are  illegal.  (The  his¬ 
torical  argument  for  this  industry's  adherence  to  full- 
cost  pricing,  namely  large  fixed  cost,  is  incidentally 
contradicted  by  the  report,  which  puts  variable  cost  at 
87  percent  of  total  cost.) 

This  harmony  among  potential  rivals  was  threatened 
when  imports  became  competitive  in  the  IV.MIs  The 
exporters  did  not  belong  to  the  IIS.  informal  eat  tel  and 
they  were  not  used  to  inflexible  prices.  Although  the 
European  and  Japanese  steel  industries  are  hardly 
examples  of  perfect  competition,  substantial  price  Hue 
luations  in  response  to  changes  in  demand  do  occur 
The  American  industry  was  concerned  not  only  be¬ 
cause  of  the  loss  of  business,  btil  also  because  Us  pricing 
practices  became  vulnerable.  I  bis  is  one  of  the  reasons 
why  imports  were  ultimately  controlled  bv  quotas 
rather  than  tariffs;  import  quotas  reinforce  a  domestic 


cal  tel.  w  hde  tariffs  (unless  prohibit  iv  e)  encourage  price 
flexibility 

I  lie  fcdcial  government  under  Presidents  Johnson 
and  Nixon  was  ouh  too  willing  to  negotiate  "volun¬ 
tary  cspoit  quotas,  following  a  pattern  alicady  laid 
ilow  n  in  (e  stiles  and  meat  Eoicign  steel  industries  were 
prepared  to  cooperate  because  export  quotas  pet  muted 
them  to  charge  higher  prices  in  the  United  States.  As  far 
as  revenue  is  concerned,  an  export  quota  is  equivalent 
to  a  duty  collected  by  the  exporting  industry  (not.  he  it 
noted,  hv  the  exporting  country  I  By  making  the  quota 
voluntary,  compensation  uudei  the  General  Agree¬ 
ment  on  1 1 .isle  ami  Tarifls  rules  was  avoided 

Were  these  arrangements  in  ihe  public  interest'1  Al¬ 
though  the  voluntary  quotas  have  lapsed,  the  question 
is  not  merely  of  academic  intciest.  for  any  futute  pro 
teclion  given  loom  steel  industry  may  w ell  be  on  simi¬ 
lar  lines.  In  my  opinion  the  answer  i-  clearly  no.  Indexi¬ 
ble  prices  aie  contrary  to  economic  efficiency  both  in  a 
microeconomic  and  a  macroeconomic  sense.  Micro- 
economically,  because  cartel-like  pricing  practices 
tend  to  keep  inefficient  Inins  in  operation;  there  have 
been  very  few  hanki  upteies  in  this  stagnant  industry 
where  the  efficient  firms  have  app.uentlv  retrained 
from  expansion  (especially  through  new  plants)  for  fear 
of  upsetting  the  established  market  pattern  As  a  result 
both  the  piofilability  and  the  productivity  performance 
of  the  steel  industiv  have  been  below  average. 

Even  mote  serious  is  the  macroeconomic  dice!  of 
inflexible  prices  (more  precisely,  ol  prices  that  are  de¬ 
termined  pnmai ilv  by  cost  and  bear  little  relation  to 
demand  conditions!  When  puces  are  inflexible, 
chances  in  demand  are  immediately  tianslaled  into 
changes  in  output .  and  ultimately  in  employ  mcnl  I  bus 
if  demand  in  an  important  industiv  (siieli  as  steel) 
weakens.  Us  customers  are  not  given  any  incentive  to 
buy  mote,  especially  lot  inventory  Ihe  fall  m  output 
and  employ  ment  bungs  stunulutiv  e  fiscal  and  monetary 
policies  into  action,  with  their  attendant  inflationary 
pressures.  Inadequate  price  flexibility  in  major 
industries  ■-  steel  is  not  an  exception,  just  an  exlteme 
case  —  therefore  contributes  powerfully  to  the  com¬ 
bined  inflation  and  unemploy  ment  that  has  increasingly 
plagued  us  m  recent  y  ears  Em  diet  more,  the  low  levels 
of  investment  implicit  in  e.utei  like  pnving  deprive  the 
economy  of  needed  stimulus  fiom  the  private  sector. 

Ihe  removal  ol  unpott  restrictions  on  steel.  I  he  re  - 
foie,  has  an  import  ukc  well  hevond  the  industry  im¬ 
mediately  allocted  As  the  icpoii  shows,  the  disiupltve 
effects  ol  such  libel alization  would  be  minot  in  any 
case  Among  its  benefits,  considerable  weight  should 


-21- 


he  given  to  the  invigorating  force  of  price  competition. 
»huh  con M  give  our  steel  industry  the  dynamic  role  in 
.*ur  economy  it  had  many  years  ago.1 


'In  this  connection  it  is  unfortunate  that  the  report  has  little  or 
nothing  to  say  about  steel  e sports,  which  have  been  significant  even 
in  tome  recent  years  (in  1970  and  1973  exports  were  aSoot  half  the 
size  of  imports).  A  less  hidebound  pricing  and  investment  policy 
might  well  make  our  industry  into  a  sizable  exporter  of  certain 
product*. 


Reply 

James  M  Jondrow 


Though  agreeing  broadly  with  the  general  approach 
and  findings  of  the  study.  Professor  Mouth, ikker  makes 
a  number  of  specific  comments  on  the  estimation  of  the 
model. 

One  is  on  the  limited  number  of  annual  observations. 
This  comment  is  applied  specifically  to  the  import  sup¬ 
ply  equation.  Though  more  observations  are  clearly 
better  than  fewer,  a  large  numbei  of  observations  is  not 
necessary  for  precision  of  estimation  Most  of  the 
parameters  of  intciest  in  the  model  have  significant 
coefficients,  even  when  degrees  of  freedom  ate  taken 
into  account.  A  necessity  lot  reliable  estimation  is  vari¬ 
ation  in  the  independent  variables,  and  this  vanation 
was  available  for  most  of  our  time  series  f  urthermore, 
by  using  a  short  sample  period  one  avoids  some  of  the 
difficulties  associated  with  structural  change  that  may 
affect  long-term  estimates. 

One  possibility  for  increasing  the  sample  size,  as 
Professor  Houthakkcr  mentions,  is  quarterly  data.  Our 
sources  for  quarterly  data  did  not  extend  back  as  far  as 
for  the  annual  data,  furthermore,  though  quarterly  data 
increased  the  number  of  observations,  there  was  actu¬ 
ally  less  variation  in  (he  independent  variables  over  the 
shorter  number  of  years  and  there  was  apparently 
random  variation  in  the  dependent  variables,  in  the 
quarterly  model,  these  problems  led  to  imprecise  esti¬ 
mates  of  substitution  between  domestic  and  imported 
steel.  Kstimatcs  of  the  elasticity  of  substitution  had 
high  standard  errors  and  were  not  robust  to  even  minor 
changes  in  the  specification  of  the  equation.  In  con¬ 
trast,  results  based  on  annual  data  over  a  longer  span  of 
years  were  more  precise  and  robust 

Professor  Houthakkcr  finds  the  demand  for  steel 
equation  less  convincing  than  the  substitution  equation. 
The  latter  is  much  more  important  in  evaluating  the 
effect  of  imports.  Me  questions  the  use  of  the  non- 
ferrous  price  as  the  pnee  of  substitute  materials  in  the 
demand  for  steel  equation  Yet  results  using  the 
wholesale  price  index  for  all  commodities  as  reported  in 
the  paper  were  much  the  same  This  robustness  is  de¬ 
sirable  since  there  is  no  obvious  best  measure  of  the 
price  of  substitutes. 
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His  main  comment  on  the  short-term  price  equation 
is  that  there  are  other  explanations  besides  imports  for 
the  leveling  off  of  steel  prices  in  the  1  Wills.  We  agree. 
Indeed  our  empirical  work  found  that  the  leveling  of  the 
steel  price  during  the  1960s  could  he  explained  by  a 
leveling  of  input  prices.  But  other  factors  might  also  be 
involved. 

An  estimated  capacity  equation  was  reported  in  the 
research  report  on  which  our  conference  paper  was 
based.  The  equation  turned  out  to  be  unimportant,  and 
was  dropped.  Stilt,  as  Professor  Houthakker  com¬ 
ments,  an  equation  explaining  capacity  formation 
would  be  very  useful.  We  agree.  In  fact,  our  findings  on 
the  subject  seem  plausible.  Output  is  a  strong  determin¬ 
ant  of  capacity  when  corrected  for  cyclical  variation 
and  substitution  between  capacity  and  other  inputs  is 
limited. 
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